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INTRODUCTION. 


The Monruty Wearuer Review for October, 1902, is based 
on reports from about 3,100 stations furnished by employees 
and voluntary observers, classified as follows: Regular stations 
of the Weather Bureau, 160; West Indian service stations, 17; 
special river stations, 132; special rainfall stations, 48; volun- 


tary observers of the Weather Bureau, 2,562; Army post 
hospital reports, 18; United States Life-Saving Service, 9; 
Southern Pacific Company, 96; Hawaiian Government Survey, 
75; Canadian Meteorological Service, 33; Jamaica Weather 
Service, 130; Mexican Telegraph Service, 20; Mexican volun- 
tary stations, 7; Mexican Telegraph Company, 3; Costa Rican 
Service, 7. International simultaneous observations are received 
from a few stations and used, together with trustworthy news- 
paper extracts and special reports. 

Special acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Mr. Curtis J. Lyons, Meteorologist 
to the Hawaiian Government Survey, Honolulu; Sefior Manuel 
E. Pastrana, Director of the Central Meteorological and Mag- 
netic Observatory of Mexico; Camilo A. Gonzales, Director- 
General of Mexican Telegraphs; Capt. S. L Kimball, Superin- 
tendent of the United States Life-Saving Service; Lieut. Com- 
mander W. H. H. Southerland, Hydrographer, United States 
Navy; H. Pittier, Director of the Physico-Geographic Institute, 
San Jose, Costa Rica; Capt. Francois S. Chaves, Director of 


the Meteorological Observatory, Ponta Delgada, St. Michaels, 
Azores; W. M. Shaw, Esq., Secretary, Meteorological Office, 
London; and Rev. Josef Algué, 8S. J., Director, Philippine 
Weather Service; H. H. Cousins, Chemist, and in charge of the 
Jamaica Weather Office. 

Attention is called to the fact that the clocks and self-regis- 
ters at regular Weather Bureau stations are all set to seventy- 
fifth meridian or eastern standard time, which is exactly five 
hours behind Greenwich time ; as far as practicable, only this 
standard of time is used in the text of the Review, since all 
Weather Bureau observations are required to be taken and 
recorded by it. The standards used by the public in the 
United States and Canada and by the voluntary observers are 
believed to conform generally to the modern international 
system of standard meridians, one hour apart, beginning with 
Greenwich. The Hawaiian standard meridian is 157° 30’, or 
10" 30" west of Greenwich. The Costa Rican standard of time 
is that of San Jose, 0" 36" 13" slower than seventy-fifth meridian 
time, corresponding to 5" 36" west of Greenwich. Records of 
miscellaneous phenomena that are reported occasionally in 
other standards of time by voluntary observers or newspaper 
correspondents are sometimes corrected to agree with the 
eastern standard; otherwise, the local standard is mentioned. 

Barometric pressures, whether “station pressures ’’ or “sea- 
level pressures,’’ are now reduced to standard gravity, so that 
they express pressure in a standard system of absolute measures. 


FOREOASTS AND WARNINGS. 


By Prof. E. B. Garriott, in charge of Forecast Division. 


The most important storm of the month appeared on the 6th 
in the Gulf of Campeachy, moved thence to the middle Gulf 
coast of the United States by the 10th, reached a position off 
the south New England coast by the morning of the 12th, and 
advanced over the Atlantic Ocean to a point near the north 
coast of Scotland by the 16th. The history of this storm pre- 
vious to the 6th can not be positively determined. It is be- 
lieved, however, that it originated within an area of low barom- 
etric pressure that covered the Gulf of Tehuantepec on Octo- 
ber 3, when the barometer read 29.76 inches at Salina Cruz, a 
fall of .09 inch in twenty-four hours. By the morning of the 
4th the low area had apparently shifted its position over the 
isthmus to the Gulf of Campeachy where, at Frontera, the 
barometer had fallen .05 in twenty-four hours and to 29.85 
inches. During the 5th and 6th the barometric depression 
deepened over the Gulf of Campeachy and on the latter date 
acquired hurricane intensity and began a north-northeasterly 
course over the Gulf of Mexico. Inasmuch as the storms that 
are encountered over the extreme southern part of the Gulf of 
Mexico are usually straight northerly gales, or disturbances 
that are generated by a sweep of strong northerly winds over 
that region, and as there is no Weather Bureau record of a 
previous cyclonic development of equal intensity in the part 
of the Gulf of Mexico from which this disturbance advanced, 
the storm under consideration presents points of unusual in- 
terest. The strong northerly winds which appear to supply 


one of the principal elements of storm generation over the 
southern part of the Gulf were not blowing from the 3d to 
the 6th; neither is there evidence that the storm moved west- 
ward over Yucatan from the Caribbean Sea. It may be allow- 
able to assume, therefore, that the storm developed and inten- 
sified within the area of low barometric pressure that appeared 
first over the Gulf of Tehuantepec, on the Pacific coast, and 
later over the Gulf of Campeachy, which is the extreme south- 
ern bay of the Gulf of Mexico. 

The following particulars regarding this storm, as witnessed 
in the Gulf of Campeachy, are furnished by Prof. A. E. Ken- 
nelly, of Harvard University: 


On the 6th of October, 1902, we were laying cable from Campeachy 
toward Frontera de Tabasco in the steamer Ydun. On the 5th we had 
fair weather but with a marked westerly swell, for the first time in three 
weeks. On the 6th the weather became threatening and the glass fell 
slowly. The wind steadily increased from south. By 4 p. m., ship's 
time, the wind and sea had increased in violence to such a degree that it 
was necessary to cut and buoy our cable, in a position approximately 
latitude 19° 30’ north, longitude 92° 10’ west. The wind remained at 
approximately south. The gale increased in violence each hour until 3 
a. m. the next morning, October 7, when the ship was evidently in the 
center of the hurricane with practically calm weather, but heavy sea. 
The barometer (aneroid) indicated 28.66 inches. Our position is not ac- 
curately known since we had drifted northward for nearly twelve hours, 
but it was in the center and probably about latitude 19° 45/ north, longitude 
92° 10° west. In the center of the hurricane where we had remained for 
two hours hundreds of birds of all kinds settled on the ship. They seemed 
all to be land birds, and varied in size from little reed birds to a large 
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stork. When daylight broke we could see that the sea was strewn with 
the bodies of birds that had apparently been caught in the gale ashore 
and had been carried out to sea. When the gale furiously recommenced 
at 5a. m., it blew from the north. As the day wore on it turned slowly 
to the westward. We subsequently learned that the gale had passed 
over Frontera, and had done some damage farther south on the isthmus. 
The gale was over by the morning of the 8th, when the ship anchored 
near the Champotan Shoals. 


The approach of the storm was indicated by reports from 
the middle Gulf coast on the morning of the 10th, and by the 
night of that date the center of disturbance had crossed the 
Gulf coast line near Mobile, Ala. At this time the storm had 
lost the hurricane intensity it possessed over the southern 
Gulf. The lowest barometer reading reported at 8 p. m. of 
the 10th was 29.72 inches at Mobile, and the maximum wind 
velocity noted on that date was 42 miles an hour at New Orleans, 
La. During the 11th the depression deepened, and in the even- 
ing the central pressure, 29.48 inches, appeared over southern 
Virginia and northern North Carolina. During the 12th the 
storm passed northeastward off the middle Atlantic and New 
England coasts with evidence of increased strength, and vessel 
reports show that the gales that attended its passage over the 
Atlantic were of unusual violence. Morning reports of the 
15th from the British Isles showed 24-hour pressure falls of 
one-half to three-quarters of an inch on the west and north 
coasts. On the morning of the 16th pressures were below 29.00 
inches at stations in the north of Scotland, and the presence 
of a storm center slightly to the southward of the Orkney 
Islands was indicated. From this position the disturbance 
passed eastward over the North Sea. 

Ample and timely warnings were issued to all United States 
ports regarding the course and character of this storm. 

A disturbance that appeared over the east part of the Gulf 
of Mexico on the 25th moved northeastward along the Atlantic 
coast to New England, where it deepened and caused high 
winds on the 28th. 

On the Great Lakes the severest storm of the month occurred 
on the 12th and 13th. This storm first appeared as a shallow 
depression over the central valleys of California on the 10th. 
During the 10th and 11th the depression moved eastward to 
the middle Rocky Mountain region and during the 12th it 
deepened rapidly and passed north of east to eastern Iowa. 
By the morning of the 13th the center of disturbance had 
reached the northern part of Lake Huron, with minimum re- 
ported barometer 29.22 inches at Alpena, Mich., and wind 
velocities of 56 miles an hour at Chicago, Ill, and 42 miles an 
hour at Cleveland, Ohio, and Buffalo, N. Y. During the suc- 
ceeding 24 hours the storm advanced over the St. Lawrence 
Valley with maximum wind velocity of 60 miles an hour at 
Buffalo, N. Y. Vessel interests were fully advised of the ap- 
proach of the storms referred to. 

On the Pacific coast the severest storm of the month oc- 
curred on the north coast on the 27th. Storm warnings were 
hoisted on the Washington coast the morning of the 27th and 
the wind increased to gale force in the afternoon without, 
however, causing any damage to shipping. 

The most important frosts of the month occurred from the 
14th to 16th and from the 28th to the 31st. On the 14th frost 
was reported in the lower Missouri Valley and in the Missis- 
sippi Valley as far south as northern Arkansas. On the morn- 
ing of the 15th frost was noted generally from the Ohio Valley 
to central portions of the middle and east Gulf States. On the 
16th frost occurred from the central parts of the east Gulf 
States over the interior of the South Atlantic States. On the 
morning of the 28th frost was observed in the Middle-western 
States. By the 29th the frost area had extended over the in- 
terior of the middle and east Gulf and South Atlantic States. 
On the 30th frost occurred in the interior of the east Gulf and 
South Atlantic States and thence to the North Carolina coast. 
Frost was also reported on the 31st generally over North Caro- 
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lina. In regions where crops were subject to damage by frost, 
warnings were distributed on the days preceding its occurrence. 

In California rain warnings were of value to fruit dryers and 
raisin makers. 

At the close of the month there was evidence of a disturb- 
ance south of eastern Cuba. This disturbance moved north- 
eastward over Santo Domingo and the Atlantic Ocean during 
the early days of November, 1902, and will be discussed in the 
Monruty Wearuer Review for that month. 


BOSTON FORECAST DISTRICT. 


The storm of the 28th was quite severe along the northern 
coast, the wind being from east and southeast, and shipping 
was delayed and some damage resulted. Warnings were dis- 
played well in advance of the storm. The first killing frost 
of the season occurred on the 22d, and was announced twenty- 
four hours in advance. Considerable benefit was derived from 
the warnings.—J. W. Smith, Forecast Official. 


NEW ORLEANS FORECAST DISTRICT. 


Storm warnings were issued for the Louisiana and Missis- 
sippi coasts on the 10th and 22d, and both were fully justified. 
Two vessels were lost in the storm of the 22d. The steamer 
Palor City sunk in the river as a result of the steamer Natchez 
being blown against her. A three-masted schooner, the La 
Plata, went aground on the Chandeleur Islands, Miss. Frost, 
for which warnings were issued, occurred in Arkansas on the 
14th, 28th, and 29th.—/. M. Cline, Forecast Official. 


CHICAGO FORECAST DISTRICT. 


The stormy season which set in earlier than usual during 
September continued through the month of October, with in- 
creasing severity. It is probable that the daily forecasts and 
storm warnings were of great benefit to marine interests, as 
no important casualties have been reported.—H. J. Cor, Pro- 
fessor. 


DENVER FORECAST DISTRICT. 


With the exception of a frost warning sent to a few points 
in the extreme southeastern part of Colorado on the morning 
of the 3d, no special warnings were issued.—F. H. Brandenburg, 
Forecast Official. 


SAN FRANCISCO FORECAST DISTRICT. 


Rain warnings were issued to fruit dryers and raisin makers 
throughout the State, and at nearly all points trays were 
stacked before the rains began. Storm warnings were dis- 
played on the northern California coast on the 21st and 22d. 
Incoming mariners reported severe weather outside on those 
dates.—A. G. Mc Adie, Professor. 


PORTLAND, OREG., FORECAST DISTRICT. 


Frost forecasts were discontinued after the season of danger 
to crops had passed. Storm warnings were ordered for three 
disturbances, the most severe of which occurred on the 27th. 
FE. A. Beals, Forecast Official. 


RIVERS AND FLOODS. 


The usual autumnal quiet of the rivers was not disturbed 
during October except in the Middle and South Atlantic States 
where there were occasional interruptions of limited duration 
and extent, caused by the heavy rains that are the almost in- 
variable accompaniments of storms of the southwestern and 
Gulf of Mexico types. The first was a moderate flood in the 
James and Roanoke rivers from the 6th to the 8th, inclusive, 
the result of heavy rains over southern, and particularly over 
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southwestern Virginia, from a storm of the southwestern type. 
The rains also extended over the headwaters of the South 
Carolina rivers, causing rapid though not alarming rises, 
which were repeated in a lesser degree after the Gulf storms 
of the 11th and 27th. The latter storm also occasioned the 
rise of the 29th and 30th in the north branch of the Susque- 
hanna River, but the crests reached were several feet below 
the danger lines. 

The danger line was reached on the 6th at Richmond, Va., 
and exceeded by over five feet on the 8th at Weldon, N.C. At 
the former place the water reached the steamship docks, neces- 
sitating the removal of a large amount of freight. Much other 
property along the river front was also removed to places of 
safety. The usual Weather Bureau warnings of the approach- 
ing flood were issued in ample time to permit this work to be 
done effectively and without undue haste. The Roanoke flood 
apparently caused no damage worthy of mention. 


The rivers to the westward changed but little, although the 
mean stages in the Ohio were somewhat higher than during 
September. The suspension of through navigation between 
Cincinnati and Pittsburg continued, although local traffic for 
light draught boats was possible between intermediate points 
the greater portion of the month. River traffic on the Ala- 
bama River above Selma, Ala., was suspended on the 26th on 
account of the extremely low stage of the river, and again at 
Chattanooga, Tenn., on the 6th. It was resumed at the latter 
place on the 14th, but was again suspended on the 18th. 


The highest and lowest water, mean stage, and monthly 
range at 143 river stations are given in Table VII. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart V. The stations selected for charting are Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the Mis- 
sissippi; Cincinnati and Cairo, on the Ohio; Nashville, on the 
Cumberland; Johnsonville, on the Tennessee; Kansas City, on 
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the Missouri; Little Rock, on the Arkansas; and Shreveport, 
on the Red.—H. (. Frankenfield, Forecast Official. 


AREAS OF HIGH AND LOW PRESSURE. 
Movements of centers of areas of high and low pressure. 


Average 


First observed. Last observed. | Path. | velocity. 
| 
High areas. ° ° | Miles. Days. Miles. | Miles 
43] 109) 9pm... 37| 1,900) 3.5 543 | 22.6 
53/ 42) 70| 1,900) 633| 26.4 
| 101 35| 82| 1150| 25| 460] 192 
15,a.m.. 47 101 | 18,pm 46 60 | 1,825) 3.5 621 | 21.7 
, 17,p.m..| 48 | 125/22 am..) 42/ 72| 3,400) 45 7 $1.5 
25,a.m..| 45| 117 30,p.m..| 35) 2,750) 5.5) 500| 20.8 
| | 2, 384 620} 25.8 
Mean of 30.5 | 
Low areas. | | 
2pm...) 27) 97 48| 68) 2,350) 588) 24.5 
10,a.m..| 29| 88 13,a.m.. 47| 2300| 3.0! 767| 32.0 
| 33! 115 14, p.m... 46 60 8, 150 | 40 788 | 82.8 
3,a.m 54 114. 15,p.m.. 48 2, 3 
100 30| 95) (775 | 1.5 517 | 21.5 
120 2,am.. 65 2,700! 3.5 771 | 32.1 
| m..| 112 26;p.m..| 45| 84 1,850; 25| 30.8 
83 46) 60 1,850) 40 462 | 19.2 
Mean of 8 | 
Mean of 25.0) 
*September. 


For graphic presentation of the movements of these highs 
and lows see Charts I and II.—Geo. E. Hunt, Chief Clerk 
Forecast Division. 


OLIMATE AND CROP SERVICE. 


By James Berry, Chief of Climate and Crop Service Divison. 


Alabama.—-Rainfall slightly above average, being decidedly excessive 
in a few eastern counties; frost of last few days proved damaging over 
northern half of State; some cotton damaged by rain; conditions gen- 
erally favorable for maturing late minor crops.—F. P. Chaffee. 

Arizona.—The month was generally warm, with brief periods of cool 
weather. Except at a few stations, the weather was dry and unfavorable 
for fall seeding. There is very little feed on the ranges.—M. EF. Blystone. 

Arkansas.—Cloudy, damp, and rainy weather during the first week 
caused much cotton to rot and sprout in the bolls and greatly delayed 
picking. During the remainder of the month the weather was favorable 
for gathering crops and caused some improvement in cotton; picking and 
ginning progressed rapidly and cotton was marketed almost as fast as 
ginned. The yield of corn was generally good. Sowing of wheat pro- 
gressed rapidly and considerable had come up to good stands at the close 
of the month.—Edward B. Richards. 

California.— Nearly normal weather conditions prevailed throughout 
the State, and the late crops were mostly under shelter before the 
heavy rains at the close of the month. Late grapes on the vines were 
considerably injured, but raisins and deciduous fruits on the trays were 
not materially damaged, as ample warnings were given. The first car- 
roe ra oranges was shipped from Porterville on the 31st.—Alerander G. 

Colorado.— Conditions were exceptionally favorable to the ripening of 
late fruits. While precipitation on the eastern slope interfered materially 
with the digging of beets and late potatoes, it put the soil in fine condi- 
tion for plowing and seeding. Wheat and rye, as a rule, germinated well. 
The yield of sugar beets is below the average; digging progressed very 
favorably during the latter half of the month, but at its close one-half of 
the crop was still in the ground.—F. H. Brandenburg. 

Florida.—The first decade was generally favorable for harvesting cot- 
ton and corn. The second and third decades gave too much rain in some 
sections for vegetables on low lands. Sweet potatoes improved and the 
crop will be larger than expected. Oranges advanced toward maturity, 
and a good lot was disposed of; the fruit, however, was far from being in 
prime condition. The condition of citrus trees, pineapples, and vegeta- 
bles is very satisfactory.—A. J. Mitchell. 

Georgia. Temperature averaged about normal, but much higher than 


October, 1901. The rainfall was unevenly distributed, being very heavy 
in some southeastern counties. Light frosts in northern and middle 
counties on 15th and 16th; light to heavy frosts, except in extreme south 
on 29th and 30th. Relatively little seeding done, ground too hard and 
dry to plow. Cotton picking practically completed. Yields of sweet and 
Irish potatoes and cane excellent.—J. B. Marbury. 

Idaho.—There were no general storms during the month. This re- 
sulted in the largest deficiency of precipitation of any October since 
1895. The weather conditions were favorable for harvesting late apples 
and vegetable crops, but fall plowing and wheat seeding were delayed. 
Stock on the range suffered in consequence of short grass and drinking 
water, incident to the light rainfall. In many agricultural sections vege- 
table crops attained to full maturity before the arrival of a frost suffi- 
ciently heavy to kill.—S. M. Blandford. 

Illinois.—The greater part of the month was warm, but on the 13th and 
14th in the northern portion and on the 29th in the southern, freezing tem- 
peratures occurred. The rainfall was sufficient and well distributed in 
the northern and central districts, but was deficient in the southern. 
Corn matured rapidly and was generally being cribbed in good condition. 
Seeding of wheat and rye made rapid progress. Early sown wheat was 
making good growth, though dry conditions and the hessian fly combined 
to retard its growth in the southern districts. Pastures were every- 
where gooa.—Leon J. Guthrie. 

Indiana.—First decade of month showery, with temperature slightly 
below normal. Corn dried slowly, some damaged in shock. Thrashing 
clover delayed and some seed lost. Fall plowing and planting retarded. 
Balance of month temperature above normal and weather comparatively 
dry. Fall seeding practically completed. Wheat up to a good stand, 
but early planted was damaged by flies. Corn dried and cribbing com- 
menced. Pastures good. Hog cholera prevalent in some localities; most 
stock in fine condition.— W. T. Blythe. 

Iowa.—The month was favorable for farm work and drying the corn 
crop, except in portions of central and southern section, where rainfall 
was excessive. Corn gathering in progress, with more than the usual 
amount fit only for immediate feeding. Considerable progress in plow- 
ing. Fall pasturage extra good. Potato crop fair, and apples better 
than early reports indicated.—John R. Sage. 


ost, 
und 
rb- 
th- 
ing 
the 
rn 
ng 
lis- 
ost 
ty- 
om 
is- 
ler 
hez 
La 
st, 
he 
1g 
n- 
id 
ts 
r 
l 


476 


Kansaas.—The first week was wet and cool, the rest of the month the 
weather was very favorable. Much wheat was sown after the 10th. 
Early sown wheat is up, in fine condition, good stand, and growing. 
Corn husking progressed rapidly, good quality and quantity. Apples 
gathered, crop fine. Some second growth cane cut for hay in south. 
Fall seeding of alfalfa and English blue grass successful in north.—T. B. 
Jennings. 

Kentucky.—Weather was quite favorable to farming. An average acre- 
age of wheat sown, and most of it has made good growth. Fly has 
attacked a few of the earliest fields. Rye and oats have made a good 
start. Corn gathering progressed rapidly; the yield is nearly an average 
one. Tobacco cured in fine condition; good color and free from worm- 
holes; stripping has begun. Pastures in good condition and stock thriv- 
ing. Good crops of late forage plants saved.—S. P. Gresham. 

Louisiana.—General rains on 3d and 4th, accompanied by high winds, 
interfered with cotton picking and damaged the crop. Much cotton was 
blown out of the bolls and beaten into the dirt; seed sprouted in the bolls 
in many of the northern and central parishes. During the remainder 
of the month exceptionally favorable weather prevailed and picking was 
nearly completed at the close of the month. While the yield is better in 
some localities than was anticipated, and is about the average in a few 
sections, it is generally much below the average and in many pleces is 
not much more than half a crop. Sugar cane made satisfactory growth; 
grinding is progressing satisfactorily; the yield of sugar is improving 
under favorable weather conditions. Harvesting and thrashing of rice 
were about completed during the month; the yield has not been satis- 
factory. The bulk of the corn crop has been housed; the yield is very 
light.—J. M. Cline. 

Maryland and Delaware.——Several periods of heavy rain delayed seeding 
and damaged some corn, fodder, and late tobacco, but prevailing mild 
temperatures and much open weather favored farm work at other times. 
Wheat nearly all sown, with good stands in early fields, but slow germina- 
tion in late fields. Considerable corn cribbed; yields ordinary to good, 
but many ears soft. Tomato packing closed about the 20th, after a satis- 
factory season. Grasses grew nicely. Winter apples scarce.—Oliver L. 
Fassig. 

Michigan.—The first half of the month was cool and showery, delaying 
the maturity of sugar beets and rotting many late potatoes. The showers 
also had the effect of delaying the beet harvest and the delivery of sugar 
beets to the factories. The last half of the month was drier, warmer, and 
more favorable for field work. The corn crop is small and poorly 
matured. Sugar beets are yielding well. Winter wheat and rye are 
mostly sown and germinating finely.—C. F. Schneider. 

Minnesota.—-The weather was dry early in the month and showery in 
the latter half. Thrashing progressed well during the dry period, though 
many stacks were damp. Plowing delayed by the slowness with which 
crops were taken from the fields, by scarcity of help, and in some south- 
ern portions by the wetness of the lowlands. Corn is in very poor con- 
dition and not much is fit for cribbing or seed. Winter wheat and rye 
look well.T. S. Outram. 

Miasiasippi.—The cool and wet weather of the first decade proved dam- 
aging to cotton, rotting and sprouting being prevalent in low lands; the 
balance of the month was favorable with the exception of frost in north 
portion on the 29th, which killed the top crop; late cotton matured rap- 
idly in west and north portions, where picking continued with average 
yield in many counties; elsewhere picking was about completed with light 
yield. Minor crops were generally making from fair to good yields.— 

W. S. Belden. 

Miasouri.— With the exception of the first five days the month was un- 
usually pleasant. Corn dried out well, and the damage resulting from 
the previous wet weather was comparatively slight, except in a few locali- 
ties. Wheat sowing was completed during the middle and latter part of 
the month and good stands were reported, as a rule, but in the central 
and southern sections there was much complaint of fly in the early sown. — 
A. E. Hackett. 

Montana.—The month was characterized by moderate temperature, a 
high percentage of sunshine and a very considerable deficiency in precipi- 
tation. At the majority of stations the monthly maximum occurred be- 
tween the 2d and 7th, while the monthly minimum was most generally 
recorded during the last decade of the month. Ata large number of 
stations the amount of precipitation recorded was the least for any Oc- 
tober since the commencement of observations. Considerable fall plowing 
done.— Montrose W. Hayes. 

Nebraska.—-The heavy rains the first half of the month greatly retarded 
farm work and caused some damage to crops in field and stack. Thrash- 
ing progressed rapidly the last half of the month. Wheat seeding was 
delayed by the wet weather, and most of the seed was placed in the 
ground later than usual, a large amount being sown the last two weeks 
of October. Early sown wheat came up well and is growing finely. Corn 
dried out slowly and generally very little husking was done until the 
last days of the month.—G. A. Loveland. 

Nevada.—The weather of the month was remarkably pleasant, there 
being an average of twenty clear days. The conditions were very favor- 
able to harvest operations and farm work generally. Crops harvested in 
excellent condition; little or no damage from frost.—J. H. Smith. 

New England. The weather of the month was favorable to farm opera- 
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tions, harvesting crops, and to seeding and germination of seeds. The 
temperature was generally above normal and the precipitation decidedly 
above the average. Severe local storms occurred in Vermont on the 
18th, with thunderstorms, hail, and high winds. The first general kill- 
ing frost, one to reach all sections, occurred on the 22d, but caused little 
damage, as crops had been secured.—J. W. Smith. 

New Jersey.—The weather conditions were unfavorable for farming 
operations during the first half of the month; frequent heavy rains pre- 
vented seeding of wheat and rye; latter half more favorable, seeding com- 
pleted; early sown has obtained a good stand and the late sown coming 
up evenly; corn nearly all husked, yield good in central and southern but 
only fair in northern sections; pastures excellent. First killing frost oe- 
curred on the 22d; late crops all housed before that date.—Edward W. 
McGann. 

New Mexico._Warm, clear, and dry month. Absence of general killing 
frosts permitted grass on the ranges to cure exceptionally well, but on 
northern ranges there was little to cure. Number of stock greatly re- 
duced on northern ranges for the winter owing to scarcity of feed,— 
R. M. Hardinge. 

New York.—The weather during October was generally favorable for 
farm work and for wheat and rye, which were in good condition at the 
close of month, the early sown being excellent and the late good, but not 
so well advanced. Pastures and fall feed were good, but corn, beans, 
potatoes, apples, and grapes were much below the average, both as to 
quantity and quality, but all crops were harvested without material dam- 
age by frosts.__R. G. Allen. 

North Carolina.—Conditions during the month were very favorable for 
farm work. Gathering crops was well advanced. ‘Tobacco was all cut and 
safely housed. Corn, peanuts, rice, and hay were harvested. Plowing and 
seeding winter grains made rapid progress. Early sown winter wheat 
and oats came up to good stands and were thrifty and vigorous at the 
close of the month. Cotton continued to develop and the yield was in- 
creased until stopped by heavy frost on 30th. Picking was finished, ex- 
cept in scattered localities. —C. F. von Herrmann. 

North Dakota.—The weather during the month was generally favorable 
for farm work, although thrashing and fall plowing were all that remained 
to be done. Thrashing was occasionally interrupted by light rains, 
which were not heavy enough, as a rule, to wet the ground sufficiently to 
make fall plowing easy, except in a few favored sections in the Red River 
Valley.—B. H. Bronson. 

Ohio.— Corn, tobacco, and clover seed damaged by wet weather during 
first of month. There is considerable soft corn. Tobacco curing well. 
Wheat seeding well advanced; germinating well; stand generally good; 
fly is reported in some central and western counties. Pasture and grass 
fields good. Potato crop good. Apples yielding better than expected in 
north and east.—J. Warren Smith. 

Oklahoma and Indian Territories.—Fair weather, excess in temperature, 
and scattered showers favored progress of farm work and growth of 
cereals in the ground. Late wheat was planted and came up to a good 
stand; early sown wheat was high enough to pasture. Cotton opened 
and gave larger yields than was expected, while the fibre and quality 
were good. Corn husking gave fair to good yields. June corn, late po- 
tatoes, and turnips made good growth. Grass, pastures, and stock were 
in good condition. Fruit trees were in good condition for winter.— Chas. 
A. Hyle. 

.—There was not rain enough until the last decade of the month 
to soften the soil for fall plowing and seeding, and, consequently, this 
work was started later than usual. Early sown grain or summer fal- 
lowed land germinated slowly, and at the end of the month the fields 
were spotted and uneven in most places. Some few sections report a 
poor crop of winter apples, but, taking the State as a whole, the crop 
promises to be very satisfactory.—Edward A. Beals. 

Pennsylvania.—Heavy precipitation damaged corn and buckwheat in 
many sections and retarded husking, thrashing, and late seeding. Early 
sown wheat and rye made favorable advancement. Corn, potatoes, and 
buckwheat gave satisfactory returns generally, but complaints of corn 
failing to mature and potatoes rotting were numerous. The apple crop 
was better than early conditions and continued unfavorable weather gave 
reason to expect.—T. F. Townsend.. 

Porto Rico.— Rainfall was insufficient for all agricultural interests ex- 
cepting that of coffee. Cultivation of young crops and the preparation of 
lands for new crops have been carried on under considerable difficulty 
because of the dry condition of the ground. Coffee berries began to 
mature very rapidly early in the month and the growers have been greatly 
taxed to gather them as fast as they ripened. Fortunately the crop has 
been pretty well saved with but little loss. Young canes have maintained 
a good color but have not made the usual advancement. Old canes have 
arrowed quite freely. Tobacco interests are in a highly satisfactory 
condition; large amount of seed has been sown, which has germinated 
rapidly, the young plants are fast becoming established, and the lands 
are well prepared for the young plants. Markets were well supplied with 
small crops, ground provisions, vegetables, and fruits of the season.— 
E. C. Thompson. 

South Carolina.—Although the precipitation was in excess of the nor- 
mal, it was so well distributed throughout the month that opportunity 
was given for gathering corn and cotton, making hay, and finishing rice 
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In the following table are given, for the various sections of 
the Climate and Crop Service of the Weather Bureau, the aver- 
age — and rainfall, the stations reporting the highest 
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and lowest temperatures with dates of occurrence, the stations 
reporting greatest and least monthly precipitation, and other 
data, as indicated by the several headings: 


Summary of temperature and a by acctians, October, 1902. 


Temperature—in degrees Fahrenheit. Precipitation—in inches and hundredths. 
Monthly extremes. Greatest monthly. Least monthly. 
| Station. s Station. 3 | €3 Station. 2 Station. 
= : 408 18° |< | 4 
63.4 —0.4 | Pushmataha ........ 3  Hamilton........... 2 29] 3.58 | 40.80 Union Springs ...... 8.65 | Riverton ...... ..... 1.39 
67.4 | | Antec ............. | 101 15 || Flagstaff ............) 21 3,5,29 0.25 | —0.37 || Tucson.............. 1. 64 || 17 stations .......... 0.00 
62.5 —0.2 Arkadelphia ........ | 90 29 28] 2.68 +40.18 New Gascony 7.10 Mount Nebo ........ 0. 88 
| 26 Pocahontas 29 | 
60.7 104 6 Bodie . —6 1.78 | 40.32 | Fort Ross ........... 8.95 || 11 stations...........| 0, 00 
48.5 | +1.1 | Blaine .......... | 4,159 087 | —0.15 || Ruby ............... 2. 57 || Montrose............ 0.10 
Cheyenne Wells... .. 22 
74.2 | +1.0 | Bartow.............. | 96 30] 5.55 | +1.29 | Hypoluxo .......... 18.99 || Holt | 0.98 
64.4 | 40.7 | Fitzgerald .......... 92 hapten, Tallapoosa. 28 3.75 | +0.89 || Valona.............. 14. 27 || Mountain ...... 0, 92 
49.2 | +1.6 | Silver City.......... 91 || «...........4 B 30] 0.54 | —0.93 Silver City .......... 1.44 Downey ............ 0. 01 
7.0 | +1.9 | Centralia............ 93 9 || Tiskilwa............ 23 14] 2.24 —0.03 Cambridge .......... 4.19 Mount Vernon...... 0, 28 
| | Hallidayboro ....... 29 
56.7 | +1.3 | Madison ............/ so 9 24 297 2.56 40.13 | Fort Wayne......... 4.28 || Elkhart ............. 0.70 
Fayette. 
53.5 45.3 | Ida Grove........... 83 10 || Plover ..............| 2 254 +0. 26 || Newton ............. 6.66 Sioux Center........ 0. 28 
| Council Bluffs....... 22 
58.8 Hutchinson... ...... | 23 Rees: 20 274 2.21 40.42 Mamover 4. 00 Independence ....... 0, 82 
Kentucky...............[ 60.1 41.2 Williamsburg. ...... 91 9 3stations..... .| 25 297 2.34 40.08 | Earlington.......... 3.74 | Fords Ferry ........ T 
67.3 —0.4 Alexandria ......... 93 7 N. La. Ex.Station... 34 29] 3.17 | 40.14 || Port Eads........... 9.11 || Wallace ............. 0.99 
Maryland and Delaware 57.3 +1.7  Boettcherville, Md... 89 25 Deerpark,Md....... 17 30] 5.70 +2.89  Bachmans Val., Md.. 10, 72 || Pocomoke City, Md.) 2.05 
icons 48.3 | —0.9 | Wasepi.............. 10 9] 2.46 | —0.34 || Hagar............... 6.19 Ludington .......... 0. 30 
Mississippi . .... ...... 64.4 | 91 2 28 297° 1.78 —0.32 | Bay St. Louis........ 7.65 | Water Valley ....... 
30 | 
59.4  +2.1 | Lebanon ............ 23 299 2.47 | +0.05 | Oregon.............. | 4.72 || Jackson ............ 0. 87 
46.6 | +1.7 | Glendive............ 85 14 0.26 —0.59 | Fort Logan . ...| 0.90 | 4stations .......... 
Nebraska ........... ... 53.6 95 14 28 1.92 | +0.35 || Bradshaw........... 5.15 Hartington .........) T. 
22 || 
Nevada ...............+- 49.8 | +0.8 | Rioville............. 97 | Monitor Mill........ 13 0.26 —0.20  Lewers Ranch ...... 1.71 || 6 stations ........... 6. 00 
New England ........... 49.4 +1.3 Melville, R.T........ 79 Pettem, 14 244° 4.97 +1.35 Rutland, Mass ...... | 8.67 | Cornwall, Vt........ 2. 64 
New Jersey ............. 56.0  +2.1 | 4stations............ 80 | 9,26 || Layton........ ..... 20 227 6.39 42.71  Hightstown......... | 9.35 Cape May City ...... 3. 82 
New Mexico ............ 53.5 +0.8 Carlsbad ............ 100 23 || Winsors ............ 15 274 0.43 —0.63 Fort Stanton ........ 1.81  Galistoe, Raton...... 0. 00 
2 reer 49.1 | +0.3 | Liberty ............. 79 13. Indian Lake ........ 12 18} 3.98 | +0.58 || Setauket ............ 7.32 South Canistoe...... 1,49 
_S. Canisteo, W. Berne 19 
North Carolina ......... 61.3 41.5 | 4stations............ 88 3.61 0.00 Sloan 6.04 1.34 
North Dakota........... 43.7 +1.7 | Melville............. 87 10 207 1.28 +0.08 | 5. 17 | 0.10 
oodbridge. 
54.6 | +1.8 | Coalton ............ 21 30] 2.28 40.15 | Willoughby......... 5.71 | 0. 97 
Oklahoma and Indian ] 62.9 —0.1 Jefferson, Okla...... 92 17 || Cleo, Okla........... 28 | 28] 1.82 —0.76 | Ardmore, ind. T. 4. 06 \ Fort Reno, Okla ..... 0.80 
Territories. 
95 3 || Riverside ........... 11 30] 1.66 —1.34 Glenora............. 6.40 || Umatilla............ 0.12 
Pennsylvania ........... 5.1 40.9 Huntington......... so 19 || Smethport .......... 19 22] 4.64 +1.45 Kennett Square ..... 8.12 St. Marys .. --| 1,65 
78.2 —0.6 | Bayamon............ 97 | 2 || Adjuntas............| 5.76 | —2.71 || Adjuntas ........... 13.52. Canovanas . 1.91 
South Carolina .......... 63.2 —0.8 Health 95 2 Clemson College..... 30 285 4.40 41.18 Batesb’ re, Winnsboro, 7.34 | Anderson .. 2.24 
South Dakota .......... 49.9 | | Rameey............. 91 20 — .| 12 28] 0.84 —0.23 Pedro. ‘ 3.10 | Hotch City 
| owell. 
Tennessee .............4 60.3 | +1.1 Ashwood............ | || Setations............ 22 2.26 —0.20 || Erasmus ............ 3.89 | Savannah ..... 0. 66 
68.1 0.0 Fort MeIntosh ...... 100 26 ~Fort Davis.......... 32 5] 2.46 40.47 Brenham.. 11.21 | Fort Ringgold 0. 05 
50.0 +1.0 St. George........... 91 | 8 4] 0.28 -0.59 Levan ...... 1.62 7 stations ..... 0. 00 
58.8 40.8 Barboursville ....... o4 25 Burkes Garden...... 21 30} 4.24 +4+060.99 Lynechburg.. 9.86  Spottsville (near --| 1,48 
Washington ............ 90 17 31 1.88 —0.90 Clearwater .. 7.10 | Waterville .......... | 
West Virginia .. 87) 25. Travellers Repose... 17 | 30] 2.63 +0.59 Terra Alto .. 5.50 | Greensulphur Spr’gs. 1.11 
Wisconsin .............. 49.5 40.8 Prairie du Chien.... 87 9 Koepenick .......... 5 259 1.77 -0.66 Medford .. 0, 68 
Wyoming .............. 45.8 +4+1.0 Fort Laramie........ 87 207 0.47 —0.91 Rawlins .. | 1.75 | Basin, Daniel ....... 


harvest. The frosts were generally light and iinet the most tender 
vegetation only. Lands were prepared and much oats sown as well as 
some wheat; the stand of oats is good. Sweet potatoes and peas gave 
fine yields.—J. W. Bauer. 

South Dakota.—The weather was generally favorable for field opera- 
tions, for drying outstanding corn, and for the germination and healthy 
growth of winter rye. Plowing was in some localities retarded by insuffi- 
cient moisture. Corn pulling advanced fairly well, but as a result of Sep- 
tember frosts, there was considerable still too soft for cribbing, some 
was spoiling, and the marketable proportion was less than indicated Sep- 
tember 30. Thrashingof grain and potato digging were practically com- 
pleted.—_S. W. Glenn. 

Tennessee.— There were light rains at intervals, with heavy frosts about 
the middle of the month. Work progressed rapidly and favorably, ex- 
cept during rains on the 3d and 11th; wheat land was mostly seeded un- 
der favorable conditions, early wheat being thrifty and seeding showing 
good stands; cotton much injured by rains, the crop mostly gathered 
and below average; late corn developed better than expected; late tobacco 
made fine growth, crop all housed; at the close of the month fall work was 
well advanced.—H. C. Bate. 

Texas.__General rains during the month of September and the early 
part of the current month placed the soil in excellent condition for plant 
growth and the seeding of grain. Thermal conditions were unusually 
favorable for maturing and gathering crops and there was an entire 
absence, except in the extreme western portion, of frosts injurious to 
vegetation. Cotton picking progressed very favorable during the month 


and at its close picking was completed, except in fields of late cotton and 
in sections where the top crop was opening. Some complaint was made 
of cotton not opening satisfactorily because of dense foliage and excess 
of sap in the bolls. Considerable damage to rice was done by the heavy 
rains of September and the early part of October. The seeding of wheat, 
rye, oats, and barley made very satisfactory progress and these crops at 
the close of the month were generally up to fine stands and growing 
nicely. Preparations for fall and winter vegetables well advanced.— 
Edward H. Bowie. 

Utah.—The ground was generally too dry for plowing and very little 
of this was done. The dry, mild weather was very favorable for other 
kinds of farm work. Potatoes were harvested, but sugar-beet digging 
was still in progress at the close of the month. The ranges are in very 
poor condition in all parts of the State and stock will suffer from short- 
age of feed during the coming winter.—L. H. Murdoch. 

Virginia.—The month was generally favorable for fall work. The seed- 
ing of winter wheat and oats was practically completed and of that sown 
early many fields came up to good stands. Fall grass did nicely and 
late pastures afforded excellent grazing. The work of cutting and housing 
tobacco was completed early in the month and the gathering of corn 
was finished by its close. Plowing and other soil preparations for late 
seeding are about done.— Edward A. Evans. 

Washington.—A warm and unusually dry month. The first half of the 
month was very favorable for plowing and sowing fall wheat, owing to 
the copious rains during last week of September. The last three weeks 
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were too dry for germination of wheat in the drier parts of the eastern 
counties.—@. N. Salisbury. 

Weat Virginia.—Fall plowing was rapidly pushed during the first week 
and seeding was mostly done. Wheat, rye, and oats germinated quickly 
under the warm sunshine, and were looxing green and thrifty at the close 
of the month. Later sown grain did not germinate so well for lack of 
moisture. Corn hardened nicely and some was husked. Cabbages and 
turnips turned out better than expected. Pastures were short, but stock 
was in good condition; apples were mostly picked, but the yield was light 
and of inferior quality... C. Vose. 

Wisconsin.—The month was slightly warmer than usual and favorable 
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for the completion of fall work. Corn was secured early in the month 
in the southeastern counties and along the lake shore, where there was 
little damage from the early September frosts. Winter wheat and rye 
attained a good stand and is generally reported in excellent condition. 
Fall pasturage was very good throughout the month.— W. M. Wilson. 
Wyoming.—The month was pleasant throughout the State, and favor- 
able to the stock. No extremely cold weather or heavy snowfall was re- 
ported from any section of the State. In a few sections water for stock 
became scarce, owing to the absence of rain or snow; owing to lack of 
— some stock could not be moved to the winter ranges...W. §S, 
lmer. 


SPECIAL CONTRIBUTIONS. 


CLOUDBURSTS. 
Ry A. D. Eimer, Voluntary Observer, Northfield, Mass. 


I have seen the tracks of several so-called cloudbursts in 
New England and have also seen some of the storms them- 
selves at a distance. Observers who happen to be in close 
proximity can determine whether these storms differ from 
thunderstorms except as to direction and velocity of motion. 
The cyclonic thunderstorm passes over the observer slantingly. 
If it moves broadside it passes over the observer quickly, with 
a tornado of wind; this is rare. Conversely, if it moves length- 
wise, then it may last at one point until the whole length of 
the disturbance has passed over; in this case the observer ex- 
periences a calm with heavy rain. When the thundercloud 
moves transversely to the line of action it moves rapidly and, 
therefore, its short rainfall covers a wide area. In proportion 
as it moves more obliquely it is less squally, the area of pre- 
cipitation is narrower, and the total amount heavier. If it 
moves along on the line of its greatest axis, the path of pre- 
cipitation must be very narrow and the total amount very 
heavy; the most excessive amounts, of course, make the line 
of heaviest condensation. Therefore, such a local storm is 
capable of depositing as much water along a narrow track as 
a storm moving sidewise would do over a much wider area. 
The prevailing tendency of storms is to move in a median 
direction; those moving lengthwise are as rare as those moving 
broadside on. The latter, as described by Hinrichs, in Iowa, 
have a local name (derecho). The fact that they move along their 
short axis accounts for their covering a wide area, and for their 
being observed by many. The local storm that moves length- 
wise being both infrequent and felt over a narrow area, is, of 
course, very rarely recorded. Its amount of precipitation may 
be still further increased at any given point by another char- 
acteristic. As above stated, the side-moving squall has the 
greatest velocity, the oblique-moving thunderstorm has less, 
and the disturbance which moves lengthwise sometimes seems 
to drag along. Let us consider the effect of this slow progress 
on an Indian file of pouring rain clouds when lifted in its 
march over a hill or mountain range. I have seen two such; 
one was climbing over the Northfield Mountains rising about 
1,400 feet from the Connecticut River Valley; the other was 
passing up over the Hoosac Mountains, in Adams County, and 
rising about 2,500 feet from the vallegof the Hoosac River. 
In such cases we have a continuous rain for hours along one 
line and which may amount to } inch in five minutes, or 6 
inches in one hour. If the storm line is 60 miles long and 
moves 20 miles per hour, 18 inches may fall in the three hours 
it occupies in marching over. Such being possible on the 
windward side of a mountain, at valley stations in New Eng- 
land thunderstorms, where the rate of fall occasionally equals 
6 inches per hour, how long would it take a valley brook start- 
ing in the mountains to increase into a destructive body of 
water? It is probable that many of these storms are discon- 
tinuous, coming in series of showers. The one observed by 
me on the Northfield Mountains was at times so narrow that I 
could look under it and through the rain wall to distant Mount 
Toby; it lasted much of the afternoon and the brooks washed 


out every culvert on the railroad for several miles. The storm 
in Adams County and that of June, 1902, at Middlesex, Vt., 
and northeast of that place were more destructive. Davis's 
Report on the New England Thunderstorms, 1885, furnishes 
good illustrations of storms which move broadside on (see July 
21) and of the ordinary but severe thunderstorms (see July 9). 
I have not mentioned the occasional advance of an isolated 
thundershower, which being practically a point, has no breadth; 
but hope I have made it clear that the long thunderstorm 
cloud, advancing along its long axis may be directly respon- 
sible for all so-called cloudbursts. 


DOES THE LIGHTNING EVER STRIKE THE OCEAN. 


By Prof. Joun 


Prof. John Trowbridge, Cambridge, Mass., calls attention 
to the fact that— 

Low lying clouds heavily charged may possibly sometimes discharge 
electrically to the surface of a large body of water like the sea; but he 
believes that his experiments show that at the average altitude of thun- 
der clouds the tendency is to discharge from one region of cloud to 
another in preference to discharging to the sea. The testimony of per- 
sons who claim to have seen lightning strike the sea is not very reliable, 
since most persons are ignorant of the phenomena of irradiation, they 
are confused by the blinding flash and mistake reflection in the water for 
the flash itself. 


He adds: 


By means of a battery of 20,000 small cells a voltage of about 6,000,000 
is obtained, which is at least comparable to that of lightning. With this 
large battery, I was able to obtain an electric spark about 7 feet long and 
found that instead of striking the water a spark of 6 or 7 feet in length 
invariably jumped to some adjacent object in preference to striking the 
liquid surface. A spark of only a few inches in length, however, will 
strike the water, but such a spark is not comparable to lightning. 

Beyond a million volts the initial resistance of atmospheric air to elec- 
trical discharges becomes less, and the discharges, therefore, are shunted 
through the air instead of upon the water, and strike some object adja- 
cent to the water. 


THE CLIMATE OF BAGUIO, PHILIPPINE ISLANDS. 


By FRANK 0. Stetson, United States Weather Bureau. 


Rev. Jose Algué, the Director of the Philippine Weather 
Bureau, has published an interesting study of the weather at 
Baguio, the first of a series of reports “On the climatological 
conditions of certain regions of the archipelago which might 
be advantageously chosen as health resorts.” Baguio, on the 
island of Luzon, about 140 miles north of Manila and some 18 
miles from the western coast, occupies a plateau 4,777 feet 
above sea level. The observations, which are taken ten times 
daily, are given in extenso for pressure, humidity, cloudiness, 
precipitation, fog, and wind direction. The record covers only a 
period of twelve months, but this will perhaps suffice for a gen- 
eral idea of the climate of a locality within 17° of the equator. 
The claims of Baguio as a health resort rest chiefly, if not en- 
tirely, upon its temperature. This, as the latitude and eleva- 
tion would indicate, is delightfully mild and equable. During 
the period under examination it varied from a minimum of 47° 
in February, the coldest month of the year, to a maximum of 
84° in April, which is the hottest month. The extremes at 
Key West, Fla., during the same period were 89° and 51°. 


we 
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With the exception of a limited area on our Pacific coast, 
there is probably no section of the United States where yearly 
extremes would, as a rule, fall within the limits. A fairer idea 
of the variability of temperature is obtained from a comparison 
of records for corresponding hours. This shows a difference 
of 23° between the highest and the lowest temperatures re- 
corded at noon and a variation of 16° in the 4 a. m. tempera- 
tures. The mean of the warmest month at Baguio is 6.5° 
lower than the mean of the coldest month at Manila. 

The invalid would find the chief drawback to Baguio in the 
fog, cloud, and rain, which are excessive during the rainy 
season (May to December), and are of course accompanied by 
a high relative humidity. A record of 203 foggy days in the 
year is at first thought somewhat appalling, but is modified by 
the fact that the fog occurred, for the most part, during the 
night hours. The report does not explain just what constitutes 
a “fog,” nor does it state whether all of the fogs recorded 
actually enveloped the observing station. The volume is com- 
mendable as to its tabular and graphical presentation and is 
a welcome addition to Philippine climatology. 


SOME PECULIARITIES IN FROST FORMATION OVER 
THE COAST REGION OF SOUTH CAROLINA. 


By L. N. Jesunorsky, Local Forecast Official, Charleston, 8. C., dated Novy, 19, 1902. 


Among the chief industries developed at Charleston, S. C., 
and on the sea islands contiguous thereto, in recent years, are 
the cultivation of asparagus, beans, cabbages, beets, onions, 
cucumbers, peas, potatoes, squashes, and other vegetables late 
in autumn, late in winter, and early in spring for shipment to 
market in the larger cities, where brisk demands are met by 
eager produce dealers and where the large yields of these 
products bring good prices. Truck farming has reached large 
proportions in this section; the acreage is now double the area 
of that cultivated but a few years ago. Large tracts of wooded 
lands are at present being cleared to meet the requirements of 
this widely expanding industry. 

The writer has been intimately acquainted with the truck 
growing interests in and around Charleston during the past 
decade, since his connection with the Weather Bureau has 
brought him into close business relations with the farmers. 
In the discussions of crop growth and the effect of abnormal 
temperature and weather changes thereupon, reference has al- 
most invariably been made to the pecularities in frost forma- 
tion upon the farms and truck gardens. One resident states 
that were it not for the fact that numerous patches of vegeta- 
bles are unharmed while others are injured in the same field 
during the occurrence of frost, the matter would not receive 
the attention it deserves, since many suppose frost to form 
uniformly upon vegetation irrespective of physical conditions 
and surroundings. The main features of this somewhat com- 
plex phenomenon, as related by the said resident are: 1, frost 
spots, of both large and small dimensions; 2, alternate scorch- 
ing of plants equally exposed, and, 3, the destruction of cer- 
tain fields containing beans, peas, cabbages, etc., upon one 
plantation and the apparent safety of the same kind of plants 
in another portion or an adjoining plantation. The farms in 
the vicinity of Charleston are quite level; a few are slightly 
undulating but not to such a great extent as would by cold 
air drainage serve as a protection against frost on the more 
elevated portions thereof; consequently this slight uneven- 
ness of the land need not be taken into consideration in this 
discussion. 

It is not my purpose in this paper to discourse upon frost 
warnings, the means and methods of protection against frost, 
nor the causes which tend to produce frost, but merely to 
state the peculiar effects of frost formation along the coastal 
region of South Carolina as I have found them. 

The phenomena were first noted early in the fifties and have 
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engaged the earnest and thoughtful attention of many resi- 
dents of this section ever since. Although discussed from va- 
rious phases and standpoints, no one has up to the present 
offered any reasonable explanation of the cause of the three 
features above enumerated. Some of my colleagues, located 
at stations along the South Atlantic and Gulf coasts, may pos- 
sibly have noted the same conditions or had their attention 
attracted thereto. It seems, however, that several gentle- 
men of marked scientific attainments, residing in the vicinity 
of Charleston, have pursued an unbroken series of investiga- 
tions along this line for a number of years without having 
arrived at any satisfactory conclusions. Among the most dis- 
tinguished of these was the late Rev. William Mueller, D. D., 
pastor of the St. Matthews Church, of Charleston, a botanist 
and biologist of considerable merit. From him it was learned 
that the staple crops of this section were subject to peculiar 
effects of frost formation. Cases were cited where during the 
occurrence of frost, both light and heavy in character, certain 
sections of the fields were burnt outright while in others vege- 
tation was scarcely touched. Many cases were related where 
the frost appeared in circular patches, ranging in diameter 
from 3 to 10 feet or more. Somewhat more anomalous than 
the facts given above, may be noted the unaccountable occur- 
rence of single and alternate plants, arranged in rows, being 
scorched by frost; yet, withal, those which intervened survived 
and showed but slight damage. It was also found that truck 
planted on the eastern side of groves of trees was less injured 
by frost than that grown on the western side of groves. 

Having learned the views of Reverend Dr. Mueller and 
others, it was determined to pursue a series of investigations 
at length and to test more fully the accuracy of their obser- 
vations. Upon the occurrence of frosts of different character 
within the past few years, the conditions under which they 
formed were carefully recorded; their effects upon young and 
tender vegetation were noted; those frosts were studied that 
were preceded by winds from each point of the compass, 
except the south point, a wind direction seldom preceding 
frosts in this locality. The conclusions were not so harmo- 
nious as at first hoped. Several of the cases were found to 
appear just as represented by the residents; others were not 
sufficiently defined to distinguish between abnormal frost for- 
mation and that which occurred ordinarily. With east winds 
the atmosphere was ladened with decidedly more moisture 
consequently there could not have been such a copious for- 
mation of frost, while with westerly winds the atmosphere 
contained decidedly less moisture, requiring a lower depres- 
sion of the dew-point for the precipitation of frost. This 
relation between light frosts attended by easterly winds and 
heavy frosts with westerly winds does not, in any manner 
whatsoever, offer any reasonable theory as to the causation of 
the peculiar formation of frost in question. 

The spring of 1897 was remarkably free from frosts. The 
only frost formation recorded was on March 28. Mr. L. H. 
Sahlmann, on Charleston Neck, at Myers post office, had peas, 
cabbages, and beans growing upon his farm on that date. The 
place is well exposed and free from trees. The frost injured 
the plants slightly on the western edge of the farm but on 
the eastern side there was less damage. The injured plants 
survived but were much dwarfed; the yield was light. On 
the western side of the bean patch quite large areas showed 
drooping leaves of a deep green color; on the southeastern 
side of the same patch the color of the plants appeared of a 
much healthier hue. It may be observed here that the stems 
of the plants were not damaged at all and that the injury to 
each alternate plant as before mentioned was entirely lacking. 
No injury was done to the cabbages. 

The accompanying tabulated statement of frosts is tran- 
scribed from the records of the United States Weather Bureau 
office, Charleston, S. C., and pertains to all frosts of each 
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autumn, winter, and spring for the period embracing the years 
1897 to 1902. The effects of frost on such produce as was 
growing at the time are given in the subsequent text: 

Froats in the neighborhood of Charleston, S. C. 


Spring frosts. Autumn and winter frosts. 
| 
Date Character. | 2 Date. Character, | | 
sé 
1897. ° 1897. ° 
March 28....... | Light ....... 41 | n. November 13... Light........ 48) ne. 
| November 18.. Light ....... 45 one 
March 1........ 39 | December 6... Heavy ...... 40) 
March 6........ 44 | ne. December 7... Light....... 4 nw. 
April 7.........| Light....... on. December 8...) Light.......| 45) w. 
1899. December 15.. Heavy ...... 42. 
March 6........ 42) aw December 16.. Heavy...... 43° nw, 
Killing. ,.... 2) December 17... Light....... | 45) ow. 
March 8........ Killing. 26 nw December 24.. Heavy ...... 45° on. 
March 9........ Light ....... 43 | sw December 25.. Heavy...... | 40) ne 
March 20....... 42 |w December 28... Light........ n. 
Mareh 30....... 47 December 29... Light....... 40 one. 
| MAght....... 47 | ne. December 30.. Heavy ...... sw. 
April 6......... 38 | n. 1898, 
4 nw. October 27..... Light....... 39) n. 
April 10........ Light ....... November Light....... | 45° ne, 
April 11 ....... Light ....... 45 ow November 12... Light ....... 49 on. 
1900. November 20... Light ....... 47) 
Mareh 2 -| Heavy...... 38 | nw November 25.. Heavy ...... 37 
March 4........| Heavy...... 40) 1899. | | 
March 5........| Light 47 November 5... Light ....... 48) nw. 
March 17....... Killing basses 35 onw November 6... Light....... | ne 
March 18... Light ....... 42° one December 5... Heavy ..... 33) sw. 
March 22....... Light ....... e. December 6... Killing ..... | 87 
| Heavy...... 40 | 1900. 
46 | sw. November 9... Heavy...... 36 sonw. 
April 5......... | Light....... 39 | November 10.. Heavy ...... | 40° ne, 
48 | November 11.. Light....... 48 ne. 
| November 13.. Light....... | 39! w. 
March 6........| Killing...... 29) on. November 14.. Light........ 47) w. 
March 8........ | 39 | sw. November 15... Light....... 50) nw. 
March 15....... 45) November 27.. Heavy ...... 39 | w. 
March 16....... Heavy 37 | nw December 2... Heavy ...... 40) on. 
arch 17....... Heavy ...... 35 | nw December 5... Light....... 44 nw. 
March 22 -| Light ....... 43 | aw December 6... Heavy ...... 42) on. 
April 4..... 4) aw December 8... Light....... “4 nw. 
| December 9... Heavy ...... 40 Ww. 
March 8........ | Light 39 | nw December 10.. Heavy ...... 8 on. 
March 7........ 40 | ne. December 11.. Light....... 45 | n. 
March 19....... Killing 30 | nn. December 12.. Heavy ...... 39° one. 
Light ....... 4 December 13..| Light ....... 4 on. 
April 2......... | Light....... 41 ow. December 16.. Kiliing...... 33 on. 
April 9......... Light....... 38 | w. 1901. 
| November 7 ... Light....... | 43/ n. 
November 9... Light ....... | nw. 
November 15.. Heavy....... 43 nw. 
November 16.. Killing...... | 


Frosts of a killing character were not noted during the 
autumn and winter of 1897, but they were frequent, light and 
heavy, after December 6. The first frost of the season formed 
on November 13, some days later than the average date, and 
was of an exceeding mild type. The spots so frequently 
spoken of were quite pronounced in this case. The farm of 
Mr. James Frampton, on James Island, opposite Charleston, 
was next visited on November 18, the same day upon which 
a light frost occurred. Mr. Frampton pointed out to the 
writer the areas most and least affected in his bean and po- 
tato fields. It was found that many portions of the bean 
patch, ranging in diameter from 5 to 50 feet, were scorched 
slightly, while in between these circular damaged areas there 
were many sections apparently untouched. In the potato field 
like conditions were observed. Both crops were harvested. 
The beans were mostly all killed outright by a heavy frost 
on December 6. Those that remained uninjured had been 

lanted near a small grove of oaks and yielded well until 

ecember 25, when another heavy frost completed the damage. 
The potato vines which had but a short time previous appeared 
in the last stages of blossoming, were injured to such an ex- 
tent that the young tubers were gathered, shipped, and sold as 
early Bermudas. 

The spring of 1898 was somewhat mild; only three frosts 
were recorded; that of April 7, the last of the season, was 
more destructive than those of March 1 and 6. Considerable 
loss was sustained upon the farm of Mr. E. H. Gadsden, in old 
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St. Andrew's parish. The frost formed early in the morning; 
it was seen at daybreak, but not after sunrise, although its 
effects were plainly visible, as was evidenced by the well known 
sickly look of the plants. This truck farm contains about 500 
acres, being surrounded on three sides by forests of prodigious 
growth, a condition for so large an area, not likely to prevent 
frost formation. One of the most tender plants is the cucum- 
ber, which readily succumbs to the least burning influences of 
frost. That an idea may be obtained of the expression burnt 
black, as used by the truck growers of this locality, it may 
be stated that the “cukes” upon Mr. Gadsden’s place really 
turned very dark in color and appeared much shriveled after the 
freezing process took place. Fully one-eighth of the crop was 
uninjured—that is that portion of the cucumber field border- 
ing on the State road, where a double row of large pine and 
gum trees stand. The cucumber field was replowed on the 
same day; replanting began the next day; germination took 
place on the fifth day following. The beans, peas, potatoes, 
and melons were not damaged very much, except that their 
growth was greatly retarded. The peculiar effects heretofore 
mentioned were an accompaniment of the frost of April 7, 
1898. Mr. Gadsden remarked that when he arrived on the 
fields that morning he was of “firmer opinion, than formerly, 
that some other agencies or forces other than those of frost 
were at work in assisting nature in its own self destruction.” 
The potato plants showed good stands at the time of the frost. 
On the northwest side of the field the usual effects were felt 
again in circular areas. It was noticeable that in some areas 
the stems of the potato vines that had been touched did not 
recover so rapidly as in others. To what agency this was at- 
tributable can only be conjectured. The peas and beans lo- 
cated far over toward the southeastern edge of the plantation 
were the least damaged. 

Nothing appears so desolate and dreary as a field of agri- 
cultural products laid waste by frost in a single night, repre- 
senting, as it does, an equivalent loss in time, labor, wear and 
tear of implements, machinery and stock, and the cost of seeds 
or plants. Such a sight met the gaze of the writer during a 
trip to the plantation of Mr. John Brannen, in old St. Andrew's 
parish, across Ashley River, in the suburbs of Charleston, on 
November 28, 1898. The autumn season of 1898 had been a 
prosperous one. Four frosts intervened between the date of 
the first light frost on October 27 and the date of the first 
killing frost on November 27. The first light frost of October 
27 proved somewhat detrimental to the trucking interests, 
owing to the low minimum temperature attendant thereon. 
As a whole, the crops of beans, peas, potatoes, and cabbages 
withstood the damaging effects of these frosts quite well up to 
the time of the first killing frost as before mentioned. Mr. 
Brannen had planted a crop of beans comprising upward of 
some 100 square acres, unusually late. The preceding crop 
yielded well, was fully harvested, and brought good prices. 
The last crop had already bloomed and was beginning to bear 
when a killing frost on November 27, with a minimum tem- 
perature of 30°, destroyed the entire acreage outright. At the 
same time Mr. Brannen had 150 acres of winter cabbages, in 
the heading stage, which were scorched or injured to such an 
extent that nearly two months elapsed before they regained 
their former vitality. He immediately reset the same acreage 
in young cabbages, which matured in a little less than three 
weeks after the first or scorched cabbages had fully matured. 
Somewhat yet more remarkable than this may be mentioned: 
At the time of the injury to Mr. Brannen’s first crop of autumn 
cabbages, on November 27, a neighbor in an adjoining field 
on the opposite side of the State road, about 300 feet distant. 
had set out about 50 acres in young cabbages just two weeks 
to a day before the first killing frost of the season occurred on 
November 27. This field of young cabbages was unhurt. Here 
were much younger plants that did not succumb to the frost 
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and freezing temperatures, while the older and more matured 

lants were badly injured, irrespective of the surroundings. 
Mr. E. Ravanel, who is probably one of the oldest planters in 
old St. Andrew's parish, has given much attention to the effects 
of frost upon young and tender vegetables. This gentleman’s 
experience dates from the days of old-style farming, when 
fertilizers were not in such frequent use. The gentleman 
stated that he has known whole rows of vegetables to be burnt 
badly when other rows of the same kind were unscathed and re- 
called many such cases. 

The spring of 1899, while not particularly devoid of low 
frost temperatures, remained mild up to and including April 
20. On April 5, 1899, a heavy frost formed which almost 
created a financial panic among the farming community. 
Although advised of the approach of frosts, yet the means and 
methods of protection against frost have been so expensive to 
the farmer in late years as to preclude the idea of any further 
investments for this purpose, consequently the destruction of 
the crops was widespread. Entire fields were completely anni- 
hiliated. Replanting was resorted toand begun immediately, 
creating such a demand for labor as was scarcely ever equaled 
before in this section. Tlie crops of the second planting were 
marketed somewhat earlier than those of the North Carolina 
and Virginia raisings, and in consequence there was a greater 
demand, and correspondingly advanced prices prevailed. The 
frosts subsequent to April 5 were pronounced mild types, and 
did not materially lessen the yield. In connection with the 
frequent occurrence of frosts during the spring of 1899 it may 
be remarked that as the subject was more generally discussed 
among the planters of St. Andrew’s and Christ Church parishes, 
on Charleston Neck, James Island, Wadmalaw Island, Youngs 
Island, and Edisto Island, 8. C., it followed that cases in which 
frost spots formed and alternate plants burnt were more 
numerously observed. On March 30 and April 10 and 11 
there were especial marked characteristics. The writer ob- 
served the following somewhat curious phenomenon. It may 
at first be necessary to describe the conditions under which 
these frosts formed in order to more fully understand the 
matter. The light frost of March 30, 1899, was attended by a 
minimum temperature of 47°, the wind was from the north, 
and the velocity 5 miles per hour; April 10, 43° north, 14; 
April 11, 45° northwest, 5. 

On March 30 the garden truck belonging to Mr. E. Ravenel, 
such as peas, potatoes, asparagus, and beans was well out of 
ground. This farm lies almost level; it is almost entirely sur- 
rounded by large forests of native pine, on the western, north- 
ern, and eastern sides, with a clean sweep of open country to 
the southward for one and a half miles. During the frost of 
March 30, 1899, and in the fields of peas, could be seen in all 
directions that well known droop among single plants, indica- 
tive of frost formation, while, in the same directions, could be 
seen healthy plants without blemishes of any kind in large 
numbers. The frost seemingly had formed in circular spots 
over this as well as over the fields of asparagus, potatoes, 
and beans. There is another peculiarity in frost formation not 
previously described, and that is its damaging effect on the 
asparagus plant. When nipped by frost this plant does in 
reality turn very black. In cutting open one of these succu- 
lent vegetables it was found that the outer shell or skin had 
undergone some chemical change unknown to the writer. 
The inner portion, or meat of the plant, was decidedly soft 
and stringy and the liquid could be squeezed therefrom as if 
out of asponge. The general characteristics of the frosts of 
April 10 and 11 were much the same as those of the frost of 
March 30. 

The spring and autumn of 1900 were fraught with many 
disasters among the truck farms of this locality; frosts were 
more frequent than for many years previous thereto and the 
phenomena noted in this article were frequently seen. The 
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frosts of April 5 and November 9, 1900, were quite destructive 
in their effects. The writer visited the plantations of Mr. W. 
F. Kracke and Mr. James D. Croghan, in old St. Andrew's 
parish, and those of Mr. Robert Nix, Henry D. Williams, and 
J. 8S. Horlbeck, in Christ Church parish, at Mount Pleasant, 
S. C., a suburb of Charleston, and verified the same effects of 
frost during the spring and autumn of 1901 and the spring of 
1902. The truck growers of this locality have become some- 
what ingenious. They plant peas and cantaloupes side by 
side in alternate rows and three feet apart within the same 
field. In the event of either of the plants becoming badly in- 
jured that particular row is turned over by the plow and 
planting is begun over again within a few inches to the right 
or left of the rows that were destroyed or injured. 

In seeking the cause of the irregular effects of frost formation, 
some attribute these injuries to the excessive use of fertilizers, 
and others to the ground water that elevates the tempera- 
ture of the surface and prevents rapid radiation from the vege- 
tation. The former view is untenable since all lands are cov- 
ered with fertilizers evenly and alike according to the desired 
strength required, and it would be an almost physical impossi- 
bility to distribute the fertilizers otherwise. With respect to 
the ground-water theory there can be but one answer. It is 
known that plants near large bodies of water suffer from frost 
less than those located over level and dry land. Assuming 
then that moist air or soil is a better preventative against frost 
than drier air or soil, something can be said, in favor of the 
ground-water theory. But upon further examination it is found 
that the lands upon which this peculiar local frost formation 
took place appeared equally dry or moist for a few feet below, 
agreeing precisely with climatic conditions. Again, local cur- 
rents of air, somewhat warmer and more moist than the sur- 
rounding bodies of air, may have served to check frost forma- 
tion to a limited extent and thus caused less damage than at 
points where the colder air settled. There is a bare possibility 
that the salt in the air of this section may have had some in- 
fluence upon the vegetation, thus preventing a deposit of frost 
upon it. It is known that objects coated with salt require 
lower temperatures for congelation than those not so coated. 
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HAWAIIAN CLIMATOLOGICAL DATA. 
By Curtis J. Lyons, Territorial Meteorologist. 


GENERAL SUMMARY FOR OCTOBER, 1902. 


Honolulu.—Temperature mean for the month, 75.8°; normal, 
76.4°; average daily maximum, 81.8°; average daily minimum, 
70.3°; mean daily range, 11.5°; greatest daily range, 17°; least 
daily range, 6°; highest temperature, 84°; lowest, 67°. 

Barometer average, 29.969; normal, 29.967; highest, 30.10, 
15th; lowest, 29.84, 6th; greatest 24-hour change, that is, from 
any given hour on one day to the same hour on the next, .07; 
lows passed this point on the 6th and 25th; highs on the 10th 
and 15th. The pressure has been even through the month. 

Relative humidity average, 74.5 per cent; normal, 71 per 
cent; mean dew-point, 66.6°; normal, 66.2°; mean absolute 
moisture, 7.17 grains per cubic foot; normal, 7.05 grains; dew, 
11 morning. 

Rainfall, 2.59 inches; normal, 2.76 inches; rain record days, 
20; normal, 19; greatest rainfall in one day, 1.05, on the 15th; 
total at Luakaha, 13.12 inches; normal, 11.69 inches; total at 
Kapiolani Park, 0.73 inch; normal, 1.12 inch. 

The artesian well level stood for the month without falling, 
32.95 feet above mean sea level. October 31, 1901, it stood 
at 33.12. The average daily mean sea level for the month was 
10.05 feet, the assumed annual mean being 10.00 feet above 
datum. For October, 1901, it was 10.37. Trade wind days, 
21 (7 of north-northeast); normal 22. Average force of wind 
during daylight, Beaufort scale, 2.1. Average cloudiness, 
tenths of sky, 3.3; normal, 4.3. 

Approximate percentages of district rainfall as compared 
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with normal: Hilo, 100 per cent; Hamakua, 115 per cent; Ko- 
hala, 155 per cent; Waimea (Hawaii), 75 per cent; Kona, 170 
per cent; Kau, 70 per cent; Puna, 100 per cent; Maui, 150 per 
cent; Oahu, 95 per cent; Kauai, 135 per cent. 

Mean temperatures: Pepeekeo, Hilo district, 100 feet eleva- 
tion, mean maximum, 80.4°; mean minimum, 69.5°; Waimea, 
Hawaii, 2,730 elevation, 82.3° and 65.7°; Kohala, 521 elevation, 
79.3° and 67.5°; Waiakoa, Kula, Maui, 2,700 elevation, 78.5° 
and 60.0°; Ewa Mill, 50 elevation, 84.8° and 67.5°; United 
States Experiment Station, Jared W. Smith, 350 elevation, 
83.4° and 70.2°; W. R. Castle, 60 elevation, highest, 84°; low- 
est, 66°; mean, 75.2°. 

Ewa Mill mean dew-point, 64.6°; mean relative humidity, 
68.7 per cent; Kohala, Dr. B. D. Bond, 66° and 78 per cent. 

Slight but decided earthquake felt at Honolulu, 4:31 a. m., 
16th, day of lunar eclipse; same reported from Kohala, Waimea, 
2 shocks, and Hilo, Pepeekeo. On the 20th, Kohala, 5:30 a. m,, 
26th, Waimea, 3:05 and 11:05 p. m. Heavy swell and surf 
15th, 17th, 27th, and 28th. Heavy rains, 3d, 15th, and 27th. 

Heaviest 24-hour rains reported: Rhodes Gardens, 4.23 
inches; Waiakea, Hilo, 3.31 inches; Luakaha, 4.00 emues 27th; 
Puauohus, Hilo, 3.43 inches, 14th. 


OBSERVATIONS AT HONOLULU. 


The station is at 21° 18’ N., 157° 50° W. It is the Hawaiian Weather Bureau station 
Punahouw. (See fig. 2, No. 1 in the MonrHty WeaTuer Review for July, 1902, page 365. ) 

Hawaiian lander’ time is 10" 30" slow of Greenwich time. Honolulu local mean time 
is 10% 31" slow of Greenwich. 

The pressure is corrected for temperature and reduced to sea level, and the gravity cor- 
rection, —0.06, has been applied. 

The average ‘direction and force of the wind and the average cloudiness for the whole day 
are given unless they have varied more than usual, in which case the extremes are given, 
The seale of wind force is 0 to 12, or Beaufort scale. Two directions of wind, or values of wind 
force, or amounts of cloudiness, connected by a dash, indicate change from one to the other. 

The rainfall for twenty-four hours is measured at 9 a. m. local, or 7.31 p. m., Greenwich 
time, on the respective dates. 

The rain gage, 8 inches in diameter, is 1 foot above ground. Thermometer, 9 feet above 
ground, Ground is 43 feet and the barometer 50 feet above sea level. 


Meteorological Observations at Honolulu, October, 1902. 


During twenty-four hours preceding 1 p. m. Greenwich | > 
time, or 1:30 a, m. time. 
Tempera- 
| | tre | Sealevel |g 
ig ture, | | pressures, 
| ri E gis | 3 
| | | | | | j 
Pree 
2289/72 | 685984 | 70 | 67.0 ne-n. | 2-1 7-1 29.95 29.86 0.00 
29.95/68 (67.3984 | 72 663 72 1 #2 29.98 | 29.87 0.00 
cook 29.98 | 7 69 68 68079 | 3/ 30.02/ 29.93 O13 
ade 29.97 | 75 | 72 | 66.0 67 | ne. 3 3 30.03 29.94 0.02 
29.95 | 69 67.780 | 73 66.0 71 | ne. 7 | 30.04 | 29.95 0.11 
6....., 29.92/68 | 67 68 685 82 | 2 30.00/ 29.91 0.01 
7.....| 2989) 70 | 68 | 67 87 | ne-sw (1-0) 8 | 29.94 20.84 0.08 
(29.91 72 | 7G E82 | 67 69.0 82 (ssw. 29.94 | 29.86 0.08 
| 29.94/70 | 69 82 | 71 | 71.0 85 | sw. 11-0) 5 29.97 29.88 0.05 
| 30.02/70 | 687982 | 70 | 70.0 85 | sw. 3 30.03 | 29.93 0.02 
29.9875 | 70 783 | 69 | 69.0 83 | n-ne. 1 6-0 | 30.07 29.97 0.00 
(22.9975 | 70.5084 68 (67.773 | 2) 1 | 30,06) 29.94 O21 
29.9476 | 69.5983 | 71 | 67.0 70 | ne. 8-5 27) 29.99 29.90 0.04 
29.95/75 (69 [81 | 72 | 66.7 70 | nne. 52 7-2 29.99 29.89 0.15 
30.05 74 67 [80 72 67.3 74 | ne. | 90.06 | 29.96 1.05 
74 | 66 [79 | 70 | 62.767 | nne 5-0 2 30.10 30.083 0.00 
17.....| 90.02 | 69 | 64 [80 | 73 | 62.0 63 | ne. 7-2 30.09 29.99 0.01 
29.98/73 | 66.5981 | 68 | 62.3 66 | nne. 3 3 30.04 29.94 0.00 
29.99/75 | 67 | 73 | 62.0 64 | ne. 2 30.04) 29.94 0.00 
30.03 74 74 | 633 64 | ne. 8 30.06 29.96 0.01 
29.97 73 | 67.5980 72 | 640 66 | ne. 3) 4 30.06 | 29.97 0.00 
29.96 71 | 68.5982 | 72 65.5 72 | ne. 30.02 29.91 0.00 
29.96 68 | 67 | 68 | 67.7 78 | se-ne. 1-0 63 30.00 | 29.91 0.01 
29.96 67 | 66 68 47.7 82 | | 1-0) 7-1 | 30.00 29.91 0.01 
25..... 20.94 69 | 6.5983 67 66.3 76 02 2 30.00) 29.88 0.02 
22.93 74 (69 67 63.0 78 | sene (12 29.98) 29.91 0.00 
29.99/75 | 71 82 | 72 | 66.5 70 | ne. 1) 80.02 | 29.92 0.15 
29.97/74 | 70 178 | 72 | 6&7 84 | nne 5 30.08 29.98 0.45 
29.94/76 | 71 81 -| 72 | 67.7\ 77 | ne. | 4! 4 80.01 29.91 0.08 
29.94/75 73 | 67.7 74 | ne. 29.97 29.87 0.00 
Bias 29.95/66 65 73 645 66 | nne 3) 80.00 29.92 0.00 
Means. 72.5 | 64.29 81.8 70.3 66.6 2-1 | 3.3 90, 017 29, 922 ...... 
| re 
| | | 


Mean temperature for October, 1902, (6 +2 +9) ty normal is 76.4. Mean pres- 
sure for October, 1902, (9+3) + 3— 29.969; normal is 29.96 

* This pressure is as recorded at 1 p. m Greenwich ay + These temperatures are ob- 
served at 6 a. m., local, or 4.31 aX m., Greenwich time. } These values are the means of 


(6+9+4+2+9)+4 Beaufort 
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Rainfall data for October, 1902. 
| | 
giz 
Stations. Stations. 5 
| ¢ = 
| | 2 
= =< 
HAWAIL. | 
HILO, e. and ne, Feet. Inches. MAUI.—Continuned. Inches. 
Hilo (town) 7 || Haleakala Ranch............ 2, 4 4.00 
Kaumana... 200 0.94 
Pepeekeo ... OAHU, 
Hakalau .... Punahou (W. B.), ee 47 2.50 
Honohina. .. Kulaokahua (Castle), sw..... 2.16 
Laupahoehoe | U.S. Naval Station, sw...... 6 1.36 
eee | Kapiolani Park,sw.......... 10 0.73 
HAMAKUA, ne Manoa (Woodlawn Dairy e. 285 11, 75 
6400 00640008080) Manoa (Rhodes Gardens) . 300 15. 46 
6. School street ( Bishop), sw. 2.95 
Paauhau ( Mill) 4. Insane Asylum, sw.......... 30 2.15 
Honokaa (Muir) ............. £4.75 Kalihi-U ka, 450 9.13 
Honokaa ( Meinicke)......... 1,100 5.93 | Nuuanu (W. W. Hall), sw... 50 3.04 
ev | 700 5.49 Nuuanu (Wyllie street)..... 250 5.12 
KOHALA, DB. Nuuanu (Elec. Station), sw.. 405 5.85 
200 5.83 Nuuanu (Luakaha), c....... 13. 12 
Kohala (Mission) ............ | 521 | & 93 || Waimanalo, ne.............. 25 2. 69 
Kohala (Sugar Co.)........... 235 5.98 || Maunawili, ne. ............. 300 5.42 
Puuhue Ranch..............- 25 3. 22 
KONA, W. | | Ewa Plantation, s.. ee 1. 64 
1,580 11.20 U.S. Magnetic Station ...... 1.35 
5.90 | Tantalus Heights. ........... 1, 360 11.99 
KAU, se. | | _ U.S. Experiment Station. 300) 3.81 
Kahuku Ranch............... 1, 680 2.87 | Upper U.S. Exp. Sta. (¢ ‘astle ) 1,150 10. 56 
| 15) 1,38 KAUAL. 
600 2.17 | Lihue (Grove Farm), e...... 200 5.06 
310 0.60 Lihue (Molokoa), e.......... 300 4. 92 
850 1.72. Lihue (Kukaua),e........... 1,000 12. 53 
14,000; 3.18 || Hanalei, n................... 10 9, 32 
Olaa, Mountain View (Russel) 1,690 | 11.36 Waioli 
Waiopae Ranch .............. 200 5,37 
Kaupo (Mokulau), s.......... 
4.0.0 | 800 ........| Waiopae Ranch (Maui) 1. 98 
700 6.32 Haleakala Ranch (Maui)......... 3. 08 
Kula (Waiakoa), n 2,700 | 1.68 || Wahiawa (Oahu)............'...... 2. 63 
Kula (Erehwon), n........... 4, 500 2.81 Waiawa (Kauai) 0.00 
1,400 6.16 Wahiawa Mt.,s (Kauai)........... 10,20 


Nore.—The letters n, 8, e, w, and ¢ show the exposure of the station relative to the winds. 


CLIMATOLOGY OF COSTA RICA. 


Communicated by H. Prrrier, Director, Physical Geographic Institute. 
[For tables see the last page of this Review preceding the charts. ] 


Notes on earthquakes.—October 9, slight shock at 4" 6" p. m., 
duration 2 seconds. October 13, medium shock at 4" 29" a. m., 
duration 9 seconds. October 14, slight shock at 5" 49" a. m., 
duration 7 seconds. October 15, slight shock at 2" 10" a. m., 
duration 5 seconds. 


CYCLES OF PRECIPITATION. 


By L. H. Murpocn, Section Director, Salt Lake City, Utah, dated October 20, 1902, 


In Utah a cycle of unusually heavy precipitation began in 
1866 and continued until 1886. During that period the old 
settlers confidently asserted that the climate had changed to 
wetter and even men of scientific training tried to explain the 
increased precipitation as due to human agencies. It was 
stated that the humidity had been greatly increased by break- 
ing up the land, irrigation, increased vegetation, etc. Since 
1887 the precipitation has been deficient and nothing is now 
heard on the subject of human agencies increasing the hu- 
midity. Most men who spent their youth here between 1866 
and 1886 will now tell you that the climate has changed to 
drier. 

It is, therefore, evident that the person who forms the opinion 
that climate is changing, based upon his own personal expe- 
rience, is very likely to be mistaken. And yet no one who has 
stood near Salt Lake City and observed on the mountain sides 
the shore lines of the ancient Lake Bonneville can doubt for a 
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moment that the climate of the Great Basin has undergone a 
very decided change. The maximum height of the old fresh 
water lake was about 1,000 feet above its remnant, Great Salt 
Lake, and its depth at the point where Salt Lake City now 
stands was something like 900 feet. Lake Bonneville covered 
the western half of Utah and small portions of eastern Nevada 
and southern Idaho. Its waters were discharged through Red 
Rock Pass, in southern Idaho, and finally reached the Pacific 
Ocean through the Columbia River. During the existence of 
the lake its outlet was lowered 375 feet by erosion, producing 
a corresponding fall in the lake itself.' 

The lake existed as long as precipitation was in excess of 
the evaporation and this was for thousands of years. The 
mere fact that a lake has disappeared does not necessarily 
demonstrate that this change is due to increased evaporation 
or diminished rainfall, but, after a careful investigation of the 
subject, Gilbert concludes that the disappearance of Lake Bon- 
neville can be accounted for only by a change in climate. (See 
Lake Bonneville, pages 262 to 265.) 

Gilbert’s studies of this region show that preceding the 
epoch of high water was a period during which the basin was 
nearly or quite dry. This period exceeds in length the time 
that has elapsed since the Lake Bonneville epoch. And still 
preceding that period of drought was another humid epoch 
during which the water rose to within 90 feet of the Lake 
Bonneville stage and continued five times as long. 

Geologists generally agree that there were two periods of 
glaciation on the Northern Hemisphere. An epoch of much 
warmer weather separates the two, during which most of the 
ice disappeared. It seems probable that the two great lakes 
which have covered this basin were produced by the same con- 
ditions, which caused the two periods of glaciation, and were 
therefore coexistent with them. 

Many theories have been advanced to explain these great 
vicissitudes of climate, but the question is far from settled. 

The changes in climate which geology seems to require were 
so slow that they probably would not be appreciable in the 
most carefully kept record in a thousand years, but a study of 
the precipitation record of any locality will show that there 
are extended periods of comparatively dry weather followed 
by a number of years with excessive precipitation, and these 
in turn by a cycle of dry years. During the twenty-one years, 
from 1866 to 1886, the average annual precipitation at Salt 


'The position of the surface of the lake represents the varying balance 
between rainfall and inflow, on the one hand, evaporation and outflow, on 
the other. A variation in any one of these four items will cause a varia- 
tion of the level of the lake. The direct rainfall is measured with com- 
parative ease, and our records go back with considerable accuracy for 
about forty years; but we know almost nothing of the variations in 
evaporation and in the outflow and inflow. Of course, the variations in 
the area of the watershed that feeds the Great Salt Lake appear to have 
been almost inappreciable in recent years, but this was not so in the older 
geological eras, when Lake Bonneville was full. Similarly, at the present 
time we think of the Great Salt Lake as having no outflow, but in former 
ages Lake Bonneville had an outlet, and its outflow varied from age to 
age with the wearing away of gorges and waterfalls. Even at the present 
time the inflow to the lake must vary with changes in the soil and vege- 
tation and the depth of the streams and the quantity of water consumed 
in irrigation, or, in other words, lost by evaporation from the watershed 
before it can reach the lake. A slight change in the general inclination 
of the basin immediately adjoining the lake, by which the present dry 
lowlands become covered with water, would immediately increase the 
evaporation to a very large extent. Such tilting of the land seems to 
have been already demonstrated by the observations of G. K. Gilbert in 
the region of our Great Lakes. (See the 18th Annual Report of the 
United States Geological Survey or The National Geographic Magazine, 
September, 1897.) Similar changes undoubtedly took place in Lake Bon- 
neville, and may even have an appreciable effect over an area as small as 
Great Salt Lake. It is, therefore, evident that the geological and mete- 
orological conditions that conspire to change or preserve the level of any 
lake surface constitute such a complex combination that we can not 
rationally argue from the changes in water level back to changes in rain- 
all or evaporation. There are five or six elements in the problem, and 
our or five of these must be given before we can conclude anything with 
ertainty with regard to the remaining one.—Eb. 
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Lake City was 18.49 inches, or 1.84 inches more than the aver- 
age for the entire record, and during the first thirteen years 
of this wet cycle the average precipitation was 20.08 inches, 
or 3.43 inches greater than the average for all years. The 
average precipitation for the fifteen years, from 1887 to 1901, 
was only 15 inches, which is 1.65 inches below the average for 
all years. 

While no authentic rain gage records were kept in this vicin- 
ity prior to 1863, a very good record of the precipitation was 
kept by the water level of Great Salt Lake. 

Fig. 1 shows how nicely the water level has responded to 
the precipitation to within the last few vears. As a result of 
the excessive precipitation, the lake reached a maximum level 
of about 13 feet in 1868 and again in 1876. The maximum 
level for 1886 was a little over 9 feet; responding to the dry 
cycle which began the following year, a fall began and contin- 
ues at the present time. The level on October 1, 1902, was 2 
feet 8 inches below the zero of the gage, showing a decline 
of nearly 12 feet since 1886, and an extreme range of about 
16 feet. 

Irrigation has undoubtedly been a factor in bringing about 
the present low level, but it is equally certain that the main 
factor has been the deficiency in precipitation. The divergence 
between the precipitation and the lake lines for the last few 
years is evidently due, in part at least, to the accumulated 
effects of the drought. 

When the Mormon settlers entered the valley in 1847 the 
lake level was nearly as low as at present. The position of the 
storm line and the growth of sage and other brush down to 
this line led Gilbert to conclude that it had been many years 
and perhaps even centuries since the lake had been above the 
storm line of 1847. In order to throw further light upon the 
subject, the writer recently made an examination of the lake 
shore to determine how far down the brush is now growing. 
A fairly good growth of sage brush and grease wood was 
found between the 1876 and the 1886 lines, grease wood pre- 
dominating. The growth of brush on the shore in 1847, there- 
fore, can not be used to prove that the low water of that 
period had existed for a greater time than from sixteen to 
twenty-six years, but from all the data available it seems more 
than probable that it had existed for at least twenty years. 
This being the case, it can be assumed that a dry cycle began 
as early as 1827; this cycle continued until 1864, or about 
thirty-seven years. Judging from the lake level, it is safe to 
estimate that the average annual precipitation during these 
years was not over 15 inches. 

For Salt Lake City, then, we have a dry cycle extending 
from 1827 to 1864, during which the average annual precipi- 
tation was about 15 inches; from 1865 to 1886, a wet cycle, 
with an average annual precipitation of 18.42 inches; and from 
1887 to the present time a dry cycle, the average annual pre- 
cipitation from 1887 to 1901 being 15 inches. 

Having outlined the wet and dry cycles for Salt Lake City, 
it will now be found instructive to examine the records of 
other localities for the same purpose. The stations selected 
are in about the same latitude as Salt Lake City and include 
San Francisco, Sacramento, Denver, Omaha, St. Louis, Cincin- 
nati, and Baltimore. According to records extending back to 
1850 the wettest twenty consecutive years at both San Fran- 
cisco and Sacramento were from 1866 to 1885; at Denver, the 
seventeen years from the beginning of the record, in 1870, to 
1886 were the wettest; the record was begun at Omaha in 
1871 and shows the first sixteen years to be the wettest; at St. 
Louis and Cincinnati, from records extending back to 1839 
and 1838, respectively, the wettest twenty consecutive years 
were from 1840 to 1859; at Baltimore the record is broken 
prior to 1871 and the wettest twenty consecutive years there 
were found to be from 1873 to 1892. 

From the foregoing it appears that the country west of the 
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Fie. 1.—Annual precipitation at Salt Lake City and water level of Great Salt Lake. 


EXPLANATORY NOTES. 

The upper line indicates the precipitation and the lower one the lake level. 

Dotted lines indicate periods of no authentic observations, or that the 

data have been approximated; the position of the storm line in 1847 and 
the growth of sage brush down thereto are the only data upon which 
both the lake and precipitation lines prior to 1847 are based, except an 
observation by Fremont in 1845. 
Rocky Mountains had its wettest cycle from 1866 to 1887, 
while the middle Mississippi and Ohio valleys received their 
heaviest precipitation from 1840 to 1859. It will be observed 
that while the central portion of the country was receiving an 
abundance of moisture, the country west of the Rocky Moun- 
tains was passing through the longest dry cycle of which we 
have any record. 

The dry cycle that prevails at present is general from San 
Francisco to Baltimore. The past fifteen years have been the 
driest fifteen consecutive years on record for all the stations 
named, except Sacramento, and the drought is equally well 
marked there, but the fifteen years from 1851 to 1865 were a 
trifle drier. 

How long will the present dry cycle continue? A correct 
answer to this question would be worth millions of dollars to 
the people of the United States and be especially valuable to 
those living in the arid regions. 

During the first few years after Utah was settled irrigation 
was necessary and no “dry” farming was attempted; but dur- 
ing the latter part of the sixties, after an apparent change in 
climate, it was found that handsome crops of grain could be 
raised without irrigation, and up to the end of this wet cycle 
more and more land was broken up for this “dry” farming.’ 
During the past fifteen years “dry’’ farming has generally 
been a failure and is now being largely abandoned; in fact in 
several settlements, mostly in the west-central portion of the 
State, irrigation water has itself become so scarce that very 
small crops have been raised for several years, and if a con- 
tinuance of the present dry cycle could be forecast, there would 
be a general exodus from those parts. The Southern Pacitic 
Company is now extending its road across the north end of 
Great Salt Lake. Judging from past levels, the track should 
be placed from 16 to 20 feet above the present level to provide 
for high water. If it could be forecast that the present dry 
cycle would continue twenty years longer it would probably 


* Dry farming is done on land which can not be irrigated.-L. H. M. 


The precipitation record at Salt Lake City for 1901 does not fairly 
represent conditions for the entire drainage basin; from April 2 to 4 
4.08 inches of rain fell at Salt Lake City, but this excessive precipitation 
covered only Salt Lake and Davis counties, and small portions of adjoin- 
ing counties, about one-twentieth of the basin, while the rainfall was 
comparatively light over other portions. 


mean a saving of at least a million dollars to this company 
alone. Still another case in point is that of the Great Lakes, 
which have become so low in recent years as to interfere with 
navigation. The Government has made financial provision for 
investigating this difficulty and for the formation of a practical 
plan for raising the water level. The level will probably be 
raised by the construction of a dam costing millions of dollars. 
If it were known that the next twenty years would be unusu- 
ally wet this expense would be unnecessary for the present. 

Many students of the subject have studied the fluctuations 
in weather conditions as dependent upon sun-spot cycles. The 
investigations of Wolf and Wolfer, of Switzerland, show that 
the short sun-spot cycles vary in length from 9 to 13.6 years 
and that there are grand cycles of increase and decrease, both 
seeming to cover a period of about fifty-five years. 

In comparing precipitation records with sun spots some in- 
vestigators have found that a maximum of sun spots is accom- 
panied by a deficiency of precipitation and a minimum by an 
excess, while others equally reliable, but using the precipita- 
tion records of different localities, have found the opposite 
conditions to exist. 

The writer has compared the Salt Lake City precipitation 
record with Wolfer’s Sun-spot Tables, published in the Monruty 
Wearuer Review for April, 1902, but has been unable to dis- 
cover any relation whatever between them. Years of minimum 
sun spots are sometimes excessively wet and sometimes ex- 
cessively dry, and the same may be said of years of maximum 
sun spots. It seems pretty well settled that no well-defined 
connection exists between the short sun-spot cycles and the 
precipitation. This may also be said of the 55-year period, 
but the precipitation records are too short to permit a full in- 
vestigation of the subject. But there are sufficient data to 
show that if a relationship does exist it is rather complex. 
For example, the sun-spot curve for the period from 1840 to 
1859 does not appear to differ materially from that from 1887 
to 1901. During the first period the central portion of the 
United States was in a wet cycle, while the country west of 
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the Rocky Mountains was ain very dry one. During the latter 

riod a dry cycle prevailed from San Francisco to Baltimore. 

We shall, therefore, have to conclude that there is no known 
natural law by which we can predict the length of the present 
dry cycle. The data shows that weather equally as dry pre- 
vailed west of the Rocky Mountains for a period of at least 
thirty-seven years. If it were known that these recurring 
periods were of equal length no change for the better could 
be expected in the intermountain country until about 1924, 
but it is probable that these periods vary in length and, if 
this be true, they can not be used as an index to the future 
until much more data and knowledge are accumulated. 


RECENT PAPERS BEARING ON METEOROLOGY. 


W. F. R. Puticips, in charge of Library, ete. 


The subjoined titles have been selected from the contents 
of the periodicals and serials recently received in the library 
of the Weather Bureau. The titles selected are of papers or 
other communications bearing on meteorology or cognate 
branches of science. This is not a complete index of the 
meteorological contents of all the journals from which it has 
been compiled; it shows only the articles that appear to the 
compiler likely to be of particular interest in connection with 
the work of the Weather Bureau. Unsigned articles are indi- 
cated by a 
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THE RAINFALL OF AMOY, CHINA. 
By Joun H. Fesier, United States Consul, dated Amoy, October 25, 1902. 

The autumn rice crop in this province bids fair to be almost 
an entire failure, owing to the extremely small amount of rain 
which has fallen. 

The rainfall at this port, it is interesting to note, has shown 
a steady decrease for the past six years, as is shown in the 
following table: 


Year. Inches 
1902 (first eight months) ...................... 26.13 


As the rainfall for the last four months of the year averages 
not to exceed 2 inches, the total for 1902 will probably be less 
than 30 inches. 
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Local observers ascribe this steady decline to a coincident 
decrease in the force of the southwest monsoon. 

The theory, based on these facts, is that the failure in the 
monsoon is due to alterations in the Japan Current, and that 
these alterations in turn are caused by deep sea seismic dis- 
turbances, which have culminated in the numerous volcanic 
eruptions which have recently taken place in various parts of 
the world. 

Whatever the cause, it is certain that the continued and 
increasing shortage of rainfall is lessening the productive 
power of this portion of China, and is causing much hardship 
and discontent. 

|Nore.—Such periods of small and large annual rainfall 
occur all over the world in succession and have to do with the 
general circulation of the atmosphere; earthquakes, ocean cur- 
rents, etc., do not explain them. Changes in the amount and 
quality of the heat received from the sun, or of the heat radi- 
ated from the earth and the atmosphere, would affect the 
temperature and circulation of the atmosphere, and, therefore, 
the local rainfalls. An equally important factor is the internal 
mechanism of the atmosphere and the modifications of the gen- 
eral circulation that can occur within a limited range under a 
constant rate of radiation from the sun. These two sources of 
change in meteorological phenomena must be thoroughly in- 
vestigated and evaluated before undertaking the study of such 
minor matters as the influence of earthquakes and ocean cur- 
rents.—C. A. | 


THE CIRCUMHORIZONTAL ARC. 


By Lovuts Bresson, Paris, France, dated November 12, 1902. 


In the Monruty Wearuer Review for June, 1902, Vol. XXX, 
p- 317, there is reproduced a very interesting observation by 
Mr. J. A. Warren, of Santee, Nebr., who, on the 23d of June last, 
saw a rainbow are parallel to the horizon at about 45° below 
the sun. In commenting upon this observation the Editor 
says that, so far as he knows, this is the first description of a 
horizontal circle tangent to the halo of 46° at its lowest point. 

This particular tangential are has a name in optical mete- 
orology; it is called the cireumhorizontal are. In his “ Note on 
halos,” published in the Annuaire Météorologique de France 
for 1851, Bravais says that the theory of this are is due to 
Galle; it is caused by the refraction of the light in the diedral 
angles of 90° at the lower base of the vertical prisms of ice, in 
the same way that the circumzenithal are is due to the diedral 
angle of 90° at the upper edge of the same prisms. Theory 
indicates that this phenomenon only becomes apparent if the 
altitude of the sun is between 59° and 78°. I have not made 
the calculation but, judging from the latitude of the place, the 
date, and the hour, this condition seems to me to have been 
complied with at the time of Mr. Warren’s observation. Was 
it really a circumhorizontal are that was seen? This does not 
appear to me absolutely certain for the following reason. 
When the sun is very high in the sky the halo (of 46°) is very 
nearly parallel with the horizon, it would be absolutely so 
with a zenithal sun, and if an are extending only a short dis- 
tance from the lower part of this halo is seen, its parallelism 
with the horizon may seem to be perfect, especially if the are 
is broad. Thus, according to the description given by the 
observer, the are seen at Santee was very broad and quite 
short. It may then be asked if this was not merely the lower 
part of the circle of 46° ? 

In the note quoted above Bravais makes this remark: “The 
circumhorizontal are is difficult to distinguish from the halo 
of 46° because the curves have the same direction and are 
near to each other.”” This difficulty must, indeed, be very great, 
if we may judge by the difficulty frequently experienced in dis- 
tinguishing short and diffuse circumzenithal ares from the halo 
of 46°, even although in this case the curves be in the contrary 
direction. It does not, therefore, seem to me to be possible to 
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consider the phenomenon of Santee as a certain and authenti- 
cated instance of the appearance of the cireumhorizontal are 
of Galle. 

However this may be, it may be asked why it is that this are 


is rarely or never seen, whereas the circumzenithal are is rela- 
tively common. I have given an explanation, which I believe 
to be satisfactory, in a note entitled “The halo of April 5, 1899,” 


and published in the Annuaire of the Meteorological Society 
of France, 47th year, 1899. According to my opinion the lower 
extremities of the ice prisms are not plane, but pointed, on 
account of the existence of oblique facets. Consequently, as 
the diedral angles of 90° necessary to the formation of the cir- 
cumhorizontal are do not exist, this phenomenon can not take 
place. The same hypothesis gives at one and the same time 
the explanation of the vertical orientation of the axes of the 
prisms, which latter is incomprehensible if we admit that these 
prisms are regular; their nearly vertical position is due to the 
fact that the resistance of the air is very small when the pointed 
end is turned toward the bottom. 
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CLIMATOLOGICAL DATA FOR JAMAICA. 
Through the kindness of H. H. Cousins, chemist to the Gov- 
ernment of Jamaica and now in charge of the meteorological 
service of that island, we have received the following table in 
advance of the regular monthly weather report for Jamaica: 
Comparative table of ramfall for October, 1902. 


Rainfall. 
Relative Number of 
Divisions. area. stations. 
Average. 1902. 
= 
Per cent. | Inches Inches. 
Northeastern Givisiom 21 7.4 

22 | 47 7.99 | 5. 58 
West-central division 26) 21 14.13, 10. 91 
Southern division 27 32 12, 42 | 4, 87 
100 120 12.10 7.19 


The rainfall for the whole island was very much below the 
average. The heaviest fall recorded was 22.73 inches, at Troy, 
in the west-central division; the lowest was 1.12 inches, at 
Pedro Plains, in the southern division. 


NOTES AND EXTRACTS. 


WEATHER BUREAU MEN AS INSTRUCTORS IN 
METEOROLOGY. 


Mr. H.W. Richardson, Local Forecast Official at Duluth, Minn., 
states that on Tuesday, October 14, he began a series of seven 
weekly lectures to the pupils of the State Normal School at 
West Superior, Wis., on subjects that have been arranged so 
as to conform as nearly as practicable to the meteorological 
studies of the class in physiography. The addresses will be 
given in the large lecture room and to the entire school. The 
topics to be discussed are as follows: 

(1) The Weather Bureau. (2) Meteorological instruments; 
theory, construction, and use. (3) Circulation of the atmos- 
phere; pressure, temperature,winds, and precipitation. (4) Cy- 
clones, hurricanes, thunderstorms, and tornadoes. (5) Cold 
waves, warm waves, frost, dew, ete. (6) The weather of the 
United States, with especial reference to the climate of Duluth 
and West Superior. (7) Weather maps and how to use them. 

We understand that, as a preliminary arrangement, these 
lectures will be delivered with the aid of a few notes and that 
no formal papers have been prepared on the above subjects. 
We would, however, respectfully suggest that it would be well 
to reduce to writing such a systematic series of lectures by one 
of our oldest observers and give the newspapers or other pub- 
lishers a chance to print and distribute for the benefit of a 
larger class of students. 


Mr. James H. Scarr, Observer, Weather Bureau, Sacramento, 
Cal., has made arrangements to deliver a lecture on the Weather 
Bureau in that city. 


Mr. J. Weeks, Observer, Weather Bureau, Macon, Ga., reports 
lecturing to a portion of the members of the class in physical 
geography in the High School in that city. The lecture will 
be repeated hereafter to the members of the class. 


The Editor is informed that the Library of the Royal Mete- 
orological Society, Prince's Mansions, 70 Victoria street, Lon- 
don, S. W., desires to obtain the Monruty Wearner Review for 
March and April, 1875, in order to complete its set. As neither 
of these numbers can be furnished by the Central Office, the 
Editor would be glad to hear from any one who can supply 
them, or, possibly, the complete volume for 1875. 


WATERSPOUT AT CAPE MAY, N. J. 


Mr. H. A. McNally, Observer, Weather Bureau, reports that 
on October 7, 4:30 p. m., at Cape May, N. J., a low and ominous 
cloud was observed scudding over the ocean from southwest to 
northeast. At 4:44 p. m. a disturbance in the water slightly 
in advance of the front of the approaching cloud quickly de- 
veloped into a cone, with its point uppermost and moved rap- 
idly toward the southwest. In avery short time a similar cone, 
point downward, was seen on the lower surface of the cloud. 
In less than a minute the two points came in contact and an 
ideal hourglass formation was maintained for two or three 
minutes. The waterspout gradually became cylindrical and 
moved rapidly in the same direction as the cloud, but suddenly 
disappeared upward as though drawn up by suction. Rain was 
observed falling from the cloud as it advanced toward the 
northeast. The spout was distant about 5 miles and lasted 
six or seven minutes. 


SEVERE HAILSTORM AT ST. LOUIS, MO. 


The hailstorm at St. Louis, Mo., at 9:20 p. m., Sunday, Octo- . 


ber 12, was remarkable, not only because of its occurrence at 
night, but because of the size of the hailstones, the largest 
were certainly as large as hens’ eggs, and, although it lasted 
but seven minutes, yet it was the worst hailstorm that has ever 
visited St. Louis. It covered an area extending from Tower 
Grove Park on the south to the fair grounds on the north and 
thence northwestward and southeastward to an unknown ex- 
tent. The general progress of the storm as it approached from 
the west was foretold as to rain, but the hail seems to have been 
a local phenomenon. Dr. R. J. Hyatt, Local Forecast Official 
at St. Louis, says that the storm did not have the customary 
oval shape, but was of irregular formation and very jagged. 


VOLCANIC AND ATMOSPHERIC PHENOMENA. 


Mr. Hermann E. Hobbs, Observer, Weather Bureau, at St. 
Kitts, W. L, under date of October 24, writes as follows: 


St. Kitts and Dominica.—Very little out of the ordinary occurred after 
the 8th of June, 1902, until the 4th of August, when at 7:57 p. m. there 
was a severe shock of earthquake. This shock, like the previous ones of 
recent date, was sharp and appeared to be vertical rather than horizontal 
in movement. There was another on August 17 at 6:16 p. m., slight; 
one on September 11 at 7:54 a. m., and one in the early morning of Sep- 
tember 15 between 12 and 1 a.m. The heavier shocks were preceded 
by a preliminary rumbling noise. There have been no earthquakes since 
the last date. 

On the evening of the eruption of August 30 there was a succession 
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of reports heard, lasting from 8:07 to 8:25 p.m. There was a slight trace 
of dust noticed falling at Basseterre, slightly more in Nevis, especially 
on the southeastern side about 15 miles from here, while in Montserrat 
enough fell to give a white appearance to the landscape. The dust cloud 
could be seen to the southeast and’ south, especially on the 2d of Sep- 
tember. On the 3d of September the sunrise effect was very striking as 
the sun shone through the clouds of dust. There seem to have been an 
unusual number of days with light haze, but whether this was the effect 
of the dust clouds or the effect of aqueous vapor it is hard to decide. I 
am of the opinion that it was a combination of the two. 
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I have noticed that while the entire “hurricane season”’ has been 
marked by an almost entire absence of decided disturbances to the east- 
ward, the direction of the upper clouds, when visible, has been continu- 
ally shifting either to the northward or to the southward, usually the 
latter. The direction would swing around to about south-southeast and 
then return to normal. This has been repeated continually throughout 
the summer, occasionally varied by a swing through the northern quad- 
rant, 
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It would appear as though there were some obstacle to the eastward 
which prevented the upper currents from flowing from that direction; 
may this not have been caused by the two columns of heated air rising 
from the scenes of the eruptions keeping the usual heated air layers 
stirred up and preventing the heated air from suddenly rising and thus 
starting a cyclonic disturbance ? 

1 have also noticed that last summer (1901) the mercurial column in 
the sunshine recorder would often extend itself into the upper bulb, 
while this summer it has barely reached the contact wires on a great 
many days, especially in May, June, and July; even on clear days when 
no haze was visible this effect would be noticed. 

I have the honor to enclose copies of the barograph sheets which were 
kindly loaned me by Mr. W. H. Porter, of Dominica, for the purpose of 
copying for the use of the Bureau. (See fig. 1.) 

They are prints from photographic negatives taken from the original 
sheets on the days of the greatest eruptious and show quite distinctly 
the wave effect in the atmosphere. 

San Juan.—Mr. E. C. Thompson, Section Director, San Juan, Porto 
Rico, W. L., reports that with the rainfalls of September 1 and 2 there 
fell an appreciable quantity of fine voleanic ashes at several stations on the 
island. One observer filtered 25 cuartillos of rain water and obtained 
about 5 gramos of ashes. This is supposed to have come from the erup- 
tion of August 30 on Martinique. 

Turks Island..-Mr. D. Budge, General Station Superintendent for the 
Halifax and Bermuda Cable Company, at Halifax, N. S., writes: ‘‘ Our 
agent at Turks Island reports that from the 29th of August to the Ist of 
September a heavy mist or haze has been observable around the island; 
it was so heavy on the 3lst of August that the surrounding islands 
could barely be seen. The days were sunshiny and extremely hot. 
From what I hear it seems to be an unusual phenomenon here, and I 
report it as it may be of interest in view of the present volcanic erup- 
tions in the West Indies.” 

Giuatemala.—According to newspaper reports an eruption of the vol- 
ecano Santa Maria in Guatemala began and continued until October 31 or 
later. This wasa repetition of the eruptions in the same neighborhood in 
Apriland May. On October 26 there was a sudden and violent eruption 
of the voleano of Isalco 20 miles from Acajutla on the coast of San Sal- 
vador, after that voleano had been quiet for six months, but this erup- 
tion was short lived, whereas the flames, smoke, and ashes from Santa 
Maria produced widespread destruction. Santa Maria is between Re- 
talhulen and Quezeltenango and in the neighborhood of the towns of 
San Felige, Mazatenango, and Quezeltenango; its latitude is north 15° and 
longitude west 92°. Mount Pelee, on Martinique, is in latitude north 14° 
50° and longitude 61° 20’ west. The latter is, therefore, nearly 2,000 miles 
east of Santa Maria. The smoke and ashes from Santa Maria spread 
northwestward over Guatemala and Mexico, while those from Pelee and 
Soufriére spread first southwest, with the lower northeast trades, then 
easterly with the upper winds and again southwest as they descended 
into the lower trade. 


ROBERT RUBENSON. 


We regret to announce the death of Prof. Dr. Robert Ruben- 
son, Director of the Central Meteorological Institute of Sweden 
on October 14, 1902, after a long illness. Professor Rubenson 
was born April 10, 1829, and was the author of many works 
on the climatology of Sweden. Among his earliest memoirs 
was his investigation of the polarization of blue sky light, and 
one of his latest was the complete record of ancient observations 
of auroras in Sweden. 


CORRIGENDA. 


In September Review for 1902, page 447, column 2, lines 26 
and 29 from bottom for ‘‘day” read “hour.” Line 22 from 
bottom for “2” read “20.” Line 21 from bottom for “1500” 
read “150.” 


THE WEATHER OF THE MONTH. 


By W. B. SrockMAN, Forecast Official, in charge of Division of Records and Meteorological Data. 


CHARACTERISTICS OF THE WEATHER FOR OCTOBER. 


The temperature was above normal in daily values of + 0.2° 
to + 3.4° in all of the geographical districts except the south 
Pacific, where the departure averaged 0.5° per day below 
normal. 

The precipitation was in excess of the normal in the Atlantic 
and east Gulf States, North Dakota, and the middle slope and 


middle and south Pacific districts; in the remaining districts 
it was slightly deficient. 

In the south Atlantic, Florida Peninsula, and southern slope 
districts the relative humidity was normal; below normal in 
New England, upper Lake, Plateau, and north Pacific districts, 
and above normal elsewhere. 

The cloudiness was above the average in New England, south 
Atlantic, Florida Peninsula, east Gulf, lower Lake, middle slope, 
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and the Pacific districts; normal in the Ohio Valley and Ten- 
nessee, upper Mississippi Valley, and southern Plateau, and 
below the average in the remaining districts. 

The pressure was above the normal in the Middle Atlantic, 
South Atlantic, and Gulf States, Ohio Valley and Tennessee, 
North Dakota, the slopes and middle and southern plateaus 
generally, and southern California. 


PRESSURE. 

The distribution of monthly mean pressure is shown graphic- 
ally on Chart VI and the numerical values are given in Tables 
I and VI. 

The mean barometer was highest from Arkansas and Louisi- 
ana eastward over the Gulf and South Atlantic States and 
northeastward over the Ohio Valley and Tennessee, lower lakes, 
Middle Atlantic States, and southern New England to the At- 
lantic Ocean; the crest, with readings slightly higher than 30.10 
inches, overlying West Virginia and the mountain districts of 
Virginia, North Carolina, Tennessee, and Kentucky. The mean 
barometer was lowest over southeastern California and the ex- 
treme southwestern States, with a minimum reading of 29.85 
at Yuma. The pressure diminished from that of September, 
1902, in northeastern New York, New England, southern 
Florida, Washington, and western Oregon, with a maximum 
departure of —.10 inch in northeastern Maine; elsewhere it 
increased, and generally with higher values than in the dis- 
tricts where it had diminished, the greatest increases being 
over south-central Wyoming and thence southward. 


TEMPERATURE OF THE AIR. 


The distribution of monthly mean surface temperature, as 
deduced from the records of about 1,000 stations, is shown on 
Chart VI. 

The average temperature for the several geographic districts 
and the departures from the normal values are shown in the 
following table: 


Average temperatures and departures from normal. 


Average 
o- 
| month, January 1. January 1. 
° | ° ° 
8 +1.1 + 3.8 +0.4 
Middle Atlantic ................. 12 57.7 | +1.9 —24 —0.2 
10 66. 6 +2.6 — 5.0 —0.5 
Florida Peninsula* ............. 8 +2.6 — 0.2) 0.0 
East Spengler 9 67.2 | +0.4 + 0.8 | +0.1 
7 68.4 1.3 + 5.4 +0.5 
Ohio Valley and Tennessee. ..... 11 59.5 5 | —48 —0.5 
52.2 +0.9 —18 —0,2 
+1.6 +11.2 | 41.1 
Herth Dakota *.................. 8 | 44.0 +0. 2 5 1.2 
eer Mississippi Valley........ 11 | 56.0 3 - 2.4 To 2 
11 55.8 3.2 + 6.5 +0.6 
Horthern Slope. 7 49.5 +3.4 $12.7 +1.3 
6 58.2 | +2.9 + 9.2 +0.9 
Southern Slope * ans 6 | 64.9 +3.2 +10.6 +1.1 
Southern Plateau *.............. 13 | 59.8 +1.6 — 0.7 —0.1 
Middle Plateau *............... 9 49.4 +1.1 1.8) 4+0.2 
Northern Plateau*.............. 12 | 51.5 +3.4 t 5.4 +0.5 
7 53.9 +2.1 + 3.9 +0.4 
Middle Pacific................... 5 | 59.2 +0.9 + 0.6) +0.1 
4 63.0 —0.5 — 4.2 —0.4 


The trend of the isotherms of mean temperature differed 
from that of October, 1901, principally as follows: That of 
50° lay somewhat to the southward and eastward, and most 
decidedly so over the Northern Slope; that of 75° lay consid- 
erably to the northward over the Florida Peninsula; that of 
80° now appears in extreme southern Florida, but did not ap- 
pear in October, 1901. 

The isotherms of maximum temperature differed from those 
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of October, 1901, principally as follows: that of 90° embraced 
a more extensive region; thatof 100° embraced a much smaller 
region than in 1901. 

The isotherms of minimum temperature lay decidedly to the 
south of their position in October, 1901. 

At regular Weather Bureau stations, temperatures were 
everywhere above normal, except in small areas on the middle 
Gulf coast, in central California and on the coast of southern 
California. On the other hand the voluntary stations show the 
temperature to have been about normal in Texas, Mississippi, 
Minnesota, and Alabama, and below normal in Oklahoma, Arkan- 
sas, Michigan, and South Carolina. These variations are most 
likely due to the use of averages based upon fewer years of 
record at many of the voluntary stations. The greatest de- 
partures from the mean daily normals were in Kansas, Ne- 
braska, the Dakotas, Iowa, and Missouri, where they ranged 
from +2° to +3°. 


In Canada.—Prof. R. F. Stupart says: 


The temperature was above the average from the Pacific coast to the 
western margin of the Lake Superior district by an amount varying from 
0° to 4°. In the extreme eastern portion of Quebee and throughout the 
Maritime Provinces it was also above the average, and likewise to an 
amount varying from 0° to 4°. Elsewhere it was below the average, ex- 
cept over the western half of Lake Ontario and in the Niagara peninsula 
where there was a small positive departure. The chief negative depart- 
ure, amounting to 3°, occurred between Lake Superior and the Ottawa 
Valley. 


PRECIPITATION. 


The precipitation was in excess of the normal generally in 
the Atlantic and Gulf States and west-central California, and 
in parts of the Missouri and upper Mississippi valleys, and 
middle slope regions, the greatest departure being over west- 
ern Virginia where it amounted to over +6.0 inches. Where 
the precipitation was below the normal the changes were not 
particularly marked, except in scattered localities. 

Some stations in Montana report the least precipitation in 
any October since the beginning of observations. In Penn- 
sylvania the precipitation was unevenly distributed, being 
heavy in the southeastern part; and for the State as a whole it 
was the greatest in six years. 

Snows occurred in North Carolina on the 28th; in the moun- 
tain districts of Idaho; in scattered localities and generally 
light in New York; on the 14th in parts of Pennsylvania, and 
throughout the State on the 28th and 29th; in scattered locali- 
ties in North Dakota near the middle of the month, in amounts 
of from trace to 4 inches, and which melted rapidly. 


Average precipitation and departure from the normal. 


| | 

Average. | Departure. 

| sd | 

@6 | r 

Districts. | | | Accumu- 

Cussent lated 

|; | month, | month, | since 

¥, | normal, | Jen. 

Inches. Inches. | Inches. 
8 4. 43 116 +0.6 —1, 
Middle | 12 5. 29 161 +2.0 —09 
co 10 4.11 105 —0, 2 —11.7 
Florida 7.21 150 4 + 0.3 
| 9 3.75 132 0.9 — 9.7 
rvenicanivestedsvass4cebshiaess 7 2. 56 90 —0.3 — 7.0 
Ohio Valley and Tennessee.............., 11 2. 09 81 —0.5 — 7.6 
2. 40 77 —0.7 + 0.4 
10 2.34 77 —0.7 — 2.8 
Upper Mississippi Valley................ ll 2.10 88 —0.3 1.5 
1.70 89 —0.2 0.9 
7 | 0. 583 64 —0.3 0,2 
1.78 113 +0.2 2.9 
Southern Slope 6 1,50 79 —0.4 2.8 
13 0.21 30 —0.5 — 1.9 
0. 32 | 35 -0.6 —22 
7 | 2. 92 2.0 0.0 
5 | 2. 57 | 145 + 1.5 
| 


* Regular and selected voluntary stations, 
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In Canada.—Professor Stupart says: 


The precipitation was above the average throughout Ontario and Que- 
bee, except in a few isolated localities in the former province where there 
was a slight deficiency. Elsewhere in Canada it was below the average 
except very locally in Alberta and New Brunswick, the negative depart- 
ures being very marked. Inthe Northwest Territories and Manitoba the 
precipitation for the month was extremely light, Winnipeg recording the 
largest amount, namely, one inch and two-tenths. Qu’Appelle had none, 
and Battleford, Prince Albert, and Swift Current one-tenth of an inch 
only. The deficiency in British Columbia varied from half an inch to 
several inches, while it was from half an inch to two inches over the 
greater portion of the Maritine Provinces. The chief positive depart- 
ures occurred in eartern Ontario and over Quebec, where in some places 
the excess was over an inch. 


HAIL. 


The following are the dates on which hail fell in the respec- 
tive States: 

Arizona, 29. Arkansas, 12. California, 21, 22, 23, 24. Col- 
orado, 10, 12. Connecticut, 9,17. Idaho, 10,28. Indiana, 12, 
13, 16, 18, 20. Indian Territory, 12. Lowa, 1, 12, 13, 17, 18, 
21, 25, 26, 27. Kansas, 3, 11,12. Kentucky, 28, 29. Louisi- 
ana, 13. Maine, 26, 28, 29. Massachusetts, 12. Michigan, 
7, 12, 14, 22, 26, 27, 28. Minnesota, 13, 21, 24, 25, 26, 27, 31. 
Missouri, 12,17. Nebraska, 25. New Hampshire, 9, 22, 2%. 
New Jersey, 18, 29, 30. New Mexico, 30. New York, 9, 14, 
18, 19, 20, 21, 24, 28, 29, 30, 31. North Dakota, 9, 24, 25, 29. 
Ohio, 5, 13, 16, 17, 18, 22, 28, 29, 30. Oregon, 31. Pennsyl- 
vania, 13, 14, 17, 28, 30. South Dakota, 25. Tennessee, 13. 
Texas, 2,19. Utah, 24. Virginia, 11. Washington, 31. Wis- 
consin, 14, 21, 27. Wyoming, 11, 18. 


SLEET. 


The following are the dates on which sleet fell in the re- 
spective States: 

Colorado, 2, 11, 12, 22, 25, 30. Idaho, 25. Indiana, 12. 
Iowa, 13, 27. Kentucky, 28. Maine, 9, 25, 26, 29. Massa- 
chusetts, 26, 29. Michigan, 13, 14, 24, 27,28. Minnesota, 12, 
13, 24, 27. Montana, 12, 25. Nevada, 24. New York, 8, 17, 
29, 30. North Dakota, 1,12. Ohio, 14, 28, 29, 30. Pennsyl- 
vania, 14, 15, 17, 28, 29. Tennessee, 28. Wisconsin, 13, 14, 
21, 22, 24, 25, 27. Wyoming, 12, 23, 24, 25, 31. 


HUMIDITY. 
The averages by districts appear in the subjoined table: 
Average relative humidity and departures from the normal. 


| z 
Districts. e Districts, 
| | BES 
< = 
New England ................ 76 — 2 Missouri Valley . a +3 
Middle Atlantic .......... ... 77 + 3 || Northern Slope.............. 65 +7 
South Atlantic ............... © || Middle Slope ................ 65 +7 
Florida Peninsula............ 80) ® Southern Slope.............. 0 
aes 74 + 2, Southern Plateau ........... 37 —8 
75 + 4 Middle Plateau.............. 43 —2 
Ohio Valley and Tennessee... 75 + 5 Northern Plateau ........... 60 —2 
77 + 4 || North Pacific ............... 82 —3 
Upper Lake . — 1 || Middle Pacific............... 72 1 
Upper Mississippi Valley..... 73 +3 


SUNSHINE AND CLOUDINESS. 


The distribution of sunshine is graphically shown on Chart 
VII, and the numerical values of average daylight cloudiness, 
both for individual stations and by geographical districts, 
appear in Table I. 
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The averages for the various districts, with departures from 
the normal, are shown in the table below: 


Average cloudiness and departures from the normal. 


| | ¢ 
Districts. | | gee | Districts, 
| 5.6 | 0.1 || Missouri Valley ............. 3.7) —02 
Middle Atlantic.............. 4.6 | — 0.2 | Northern Slope.............. 3.9; —O3 
South Atlantic............... 4.2 0.2 | Middle Slope ................ 
Florida Peninsula............ 5.4 0.7 || Southern Slope.............. 26| —@2 
4.4'+ 0.8 Southern Plateau ........... 2.0 0.0 
3.3 | — 0.3 || Middle Plateau ............. —ag 
Ohio Valley and Tennessee...) 4.5 0.0 Northern Plateau ....... -ooe] 438) —O8 
6&2) + 04 North Pacific................ 6.1) +02 
| 60} — 0.1 || Middle Pacific .............. 45 +413 
4.7 | — 0.4 South Pacific................ 36 + 0.6 
Upper Mississippi Valley..... 44 80.0 
WIND. 


The maximum wind velocity at each Weather Bureau station 
for a period of five minutes is given in Table I, which also gives 
the altitude of Weather Bureau anemometers above ground. 

Following are the velocities of 50 miles and over per hour 
registered during the month: 


Maximum wind velocites. 
> § 
Stations. 3 tations. 3 
6 Ais 
Block Island, R.1T. 52 ne. Mount Tamalpais, Cal . 31 nw 
Buffalo, N. 13 62. w. New Haven, Conn ...... 12 57 one. 
28) || Now Vouk, Y........ 29 
22 66 sw North ad, Wash . 27 
Henry, 28 nw Port Re ‘yes L ight, Cal.. 16 nw 
12 58 os 22 65 se. 
28 ws. 28 58 se. 
Mount Tamalpais, Cal . 25 56 | sw. || Syracuse, N. Y ......... 26 Mos 


ATMOSPHERIC ELECTRICITY. 


Numerical statistics relative to auroras and thunderstorms 
are given in Table IV, which shows the number of stations 
from which meteorological reports were received, and the 
number of such stations reporting thunderstorms (T) and 
auroras (A) in each State and on each day of the month, 
respectively. 

Thunderstorms.—Reports of 1,800 thunderstorms were re- 
ceived during the current month as against 1,218 in 1901 and — 
2,641 during the preceding month. 

The dates on which the number of reports of thunderstorms 
for the whole country was most numerous were: 12th, 183; 
13th, 149; 26th, 137. 

Reports were most numerous from: New York, 183; Iowa, 
136; Michigan, 126; Ohio, 114. 

Auroras.—The evenings on which bright moonlight must 
have interfered with observations of faint auroras are assumed 
to be the four preceding and following the date of full moon, 
viz: 13th to 21st. 

In Canada: Thunderstorms were reported as follows: Grand 
Manan, 31; Yarmouth, 12, 19, 20, 31; Charlottetown, 8; Father 
Point, 6, 7, 19; Quebec, 6, 19; Ottawa, 6; Toronto, 5, 18, 24; 
White River, 26; Port Stanley, 5, 18, 23, 26; Parry Sound, 24, 
26; Port Arthur, 10. An aurora was reported from Father 
Point on the 23d, and one from Minnedosa on the 31st. 


normal, — 


ir 
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DESCRIPTION OF TABLES AND CHARTS. 


By W. B. StockMaN, Forecast Official, in charge of Divison of Records and Meteorological Data. 


Table I gives, for about 145 Weather Bureau stations mak- 
ing two observations daily and for about 25 others making 
only one observation, the data ordinarily needed for climato- 
logical studies, viz, the monthly mean pressure, the monthly 
means and extremes of temperature, the average conditions as 
to moisture, cloudiness, movement of the wind, and the depar- 
tures from normals in the case of pressure, temperature, and 
precipitation, the total depth of snowfall, and the mean wet- 
bulb temperatures. The altitudes of the instruments above 

round are also given. 

Table II gives, for about 2,700 stations occupied by volun- 
tary observers, the highest maximum and the lowest minimum 
temperatures, the mean temperature deduced from the average 
of all the daily maxima and minima, or other readings, as 
indicated by the numeral following the name of the station, 
the total monthly precipitation, and the total depth in inches 
of any snow that may have fallen. When the spaces in the 
snow column are left blank it indicates that no snow has fallen, 
but when it is possible that there may have been snow of which 
no record has been made, that fact is indicated by leaders, 
thus (....). 

Tabic III gives, for all stations that make observations at 
8 a.m. and 8 p. m., the four component directions and the 
resultant directions based on these two observations only and 
without considering the velocity of the wind. The total move- 
ment for the whole month, as read from the dial of the Rob- 
inson anemometer, is given for each station in Table I. By 
adding the four components for the stations comprised in any 
geographical division the average resultant direction for that 
division can be obtained. 

Table IV gives the total number of stations in each State 
from which meteorological reports of any kind have been re- 
ceived, and the number of such stations reporting thunder- 
storms (T) and auroras (A) on each day of the current month. 

Table V gives a record of rains whose intensity at some 
period of the storm’s continuance equaled or exceeded the 
following rates: 


Duration, minutes....... 5 10 15 20 2 30 35 40 45 50 60 80 100 120 
Rates per hour (ins.)..... 3.00 1.80 1.40 1.20 1.08 1.00 0.94 0.90 0.86 0.84 0.75 0.60 0.54 0.50 

In the northern part of the United States, especially in the 
colder months of the year, rains of the intensities shown in 
the above table seldom occur. In all cases where no storm 
of sufficient intensity to entitle it to a place in the full table 
has occurred, the greatest rainfall of any single storm has 
been given, also the greatest hourly fall during that storm. 

Table VI gives, for about 30 stations furnished by the Cana- 
dian Meteorological Service, Prof. R. F. Stupart, director, the 
means of pressure and temperature, total precipitation and 
depth of snowfall, and the respective departures from normal 
values, except in the case of snowfall. 

Table VII gives the heights of rivers referred to zeros of 
gages; it is prepared by the Forecast Division. — 


NOTES EXPLANATORY OF THE CHARTS. 
Chart I, tracks of centers of high areas, and Chart II, tracks 


of centers of low areas, are constructed in the same way. The 
roman numerals show number and chronological order of 
highs (Chart I) and lows (Chart II). The figures within the 
circles show the days of the month; the letters a and p indi- 
cate, respectively, the observations at 8 a. m. and 8 p. m., sev- 
enty-fifth meridian time. Within each circle is also given 
(Chart I) the highest barometric reading and (Chart II) the 
lowest barometric reading at or near the center at that time, 
and in both cases as reduced to sea level and standard gravity. 

Chart II.—Total precipitation. The scale of shades show- 
ing the depth of rainfall is given on the chart itself. For 
isolated stations the rainfall is given in inches and tenths, 
when appreciable; otherwise, a “trace ’’ is indicated by a capi- 
tal T, and no rain at all by 0.0. 

Chart IV.—Sea-level pressure and resultant surface winds. 
The pressures have been reduced to sea level and standard 
gravity by the method fully described by Prof. Frank H. 
Bigelow on pages 13-16 of the Review for January, 1902. The 
pressures have also been further reduced to the mean of the 
twenty-four hours by the application of a suitable correction, 
to the mean of the 8 a. m. and 8 p. m. readings, at stations 
taking two observations daily, and to the 8 a. m. or 8 p. m. 
observation, respectively, at stations taking but a single ob- 
servation. The diurnal corrections so applied will be found 
in Table 27, Volume II, Annual Report of the Chief of Weather 
Bureau, 1900-1901, pp. 140-164. 

The isotherms on the sea-level plane have been constructed 
by means of the data summarized in chapter 8 of Professor 
Bigelow’s Report on the Barometry of the United States and 
Canada, which can be found in the Annual Report of the Chief 
of the Weather Bureau for 1900-1901, Volume II The cor- 
rection /, —/, temperature on the sea-level plane minus the 
station temperature, by Table 48 of the Barometry Report, is 
added to the observed surface temperature to obtain the 
adopted sea-level temperature. On account of excessive local 
abnormalities of temperature in the great California Valley, 
between the Coast Range and the Sierra Nevada Mountains, 
the stations in that valley have been ignored in drawing the 
lines of equal temperature. 

The wind directions are the computed resultants of obser- 
vations at 8 a. m. and 8 p. m. daily. The resultant duration 
is shown by figures attached to each arrow. 

Chart V.—Hydrographs for seven principal rivers of the 
United States, prepared by the Forecast Division. 

Chart VI.—Surface temperatures; maximum, minimum, and 
mean of these. Lines of equal monthly mean temperature in 
red; lines of equal maximum temperature in black; and lines 
of equal minimum temperature (dotted) also in black. 

Chart VIL—Percentage of sunshine. The average cloudi- 
ness at each Weather Bureau station is determined by numer- 
ous personal observations during the day. The difference 
between the observed cloudiness and 100, it is assumed, repre- 
sents the percentage of sunshine, and the values thus obtained 
have been used in preparing Chart VII. 

Chart VIII.—West Indian monthly isobars, isotherms, and 
resultant winds, constructed as on Charts IV and VI. 
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Stations. 


New England. 
Eastport 
Portland, Me.......- 
Northfield, .........- 
Boston 
Nantucket ........-- 
Block Island 
New Haven.......-- 
Mid. Atlantic States. 
Albany 
Binghamton 
New York.........-- 
Harrisburg... .....-- 
Philadelphia .......- 
Seranton 
Atlantic City.....--- 
Cape May 
Baltimore .........++ 
Washington 
Cape 


Norfolk 
Richmond. .........- 
S. Atlantic States. 
Asheville 
Charlotte... ........+- 
Hatteras 
Raleigh 
Wilmington ........ 
Charleston 
Columbia 
Augusta. 
Savannah ........... 
Jacksonville 

Florida Peninsula, 


Pensacola ... .. 
Mobile . 


Montgomery ......... 


Meridian...........- 


Vicksburg. .........- 


New Orleans ........ 
Port Eads ........... 
West Gulf States. 
Shreveport.......... 
Fort Smith.......... 


Little Rock .........| 


Corpus Christi 
Fort Worth......... 
Galveston. .......... 
Palestine........... 
San Antonio........ 
Taylor 
Ohio Val. and Tenn. 
Chattanooga 


Knoxville. .......... 


Memphis............ 


Nashville ........... 


Lexington 
Louisville. .......... 
Evanaville .......... 
Indianapolis 
Cineinnati.......... 
Columbus. .......... 
Parkersburg ........ 
0044 
Lower Lake Region. 
00 


Rochester........... 


Syracuse ...... 


coces 
Cleveland ........... 
Sandusky 
Toledo 
Upper Lake Region. 
Alpena.............. 


Escanaba............ 


Houghton 
Marquette... ........ 
Post Huroa......... 
Sault Ste. Marie... .. 


North Dakota. 
Moorhead........... 
| 


Elevation of | 
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TABLE 1.—Climatological data for Weather Bureau Stations, October, 1902. 


Pressure, in inches. 


instruments. 
| 3 
Ze | ga 
a </\< 14 
76 69 | 74 | 29.92 30. 00 | 00 | 
103) 81 117 | 29.90 | 30.02 — .02 | 
876 16 | 60 | 29.08 30.05 + .01 | 
125115 181 | 29.91 | 30.05 .00 | 
12, 43 | 85 | 30.04 | 30.05 | 00 | 
11 | 60 | 30.04 | 30.07 | + .02 | 
106 117 | 29.94 | 30.05 |— . 01 
97/102 115 | 29.95 30.06) 
875, 79 | 90 | 29.11 | 30.06 .00 
314108 350 | 29.73 30.06) 00 
117 168 184 | 29.96 | 30.09 .02 
805111 119 | 29.21 | 30.08 
52) 39 | 48 | 30.02 | 30.07 | .00 
17| 47 | 51 | 30.08 | 30.10 .08 
123) 69 117 | 29.94 | 30.07 — | 
112, 59 | 76 29.96 | 30,09 4 
| 5 | 58 | 30,05 | 30.07) 
681 83 | 88 | 29.34) 30.09) 00 
|111 | 29.99 30.09 | + | 
82 | 90 | 29.94 | 30.09 . 01 
773) 68 | 76 | 29.26 30.09 |+ . 01 
11) 12) 47 | 30.06 | 30.07 |+ .01 
376, 93 | 29.68 | 30.08 + | 
78 82 | 90 | 29.97 30.05 |— .O1 | 
48) 14 | 92 | 80.01 | 30,07 | + 01 | 
| $51 114 | 29.70 + .02 
180 89 | 97 29.88 | 30.0 
65, 79 | 89 | 29.98 | 30.05) .00) 
| (129 | 29.96 | 30.01 . 01 | 
10 | 30 20.98 | 29.96 | 00 
22) 43 | 29.93 29.95 . 01 
GO 67 | 29.94 | 29.98) .00 
1, 174/190 | 28, 85 | 30.09 |4 .02 
370, 93 | 7 « . 
57) 88 | 96 | 29.99 30.05 
223,100 | 29.82 | 30.05 | . 01 
| 875) 84 | 93 | 29.67 | 30.07 |+ .01 
247, 62 | 74 | 29.77 | 30.03 |— .08 
51) 88 | 29.98 | 30.04 . 01 
| 249) 77 | 84 | 29.79 | 30.06 |4+ .01 
457, 79 | 94 | 29.56 | 30.04 — .01 | 
357 93/100 | 29.69 | 30.07 + .01 | 
48 | «53 | 30.00 30.02 + .02 | 
| 670/106 |114 | 29.32 | 30.03.00 
54106 112 | 29. 95 30.00 |— 03 
73 | 79 | 29. 52 | 30.05 | + . 02 | 
701, 80 | 91 | 29.29 | 30.01 | 
| 583) 55 | 63 | 29.41 | 30,03 .01 
i 
762/106 | 29. 31 90.12 | + .03 
1,004 10 | 88 | 29.05 | 30.11 .02 | 
397 140 (154 | 29.66 | 30.10 
546/122 |131 | 29.52 | 30.11 | + . 08 | 
989) 75 102 | 29.02 | 30.09 | + . 01 
| §25)114 |136 | 29.51 | 30.10 .02 
431, 72 | 82 | 29.59 | 30.06 |— .02 | 
822 14 | 29.18 | 30.07 | 00 
628 152 |157 | 29.41 | 30.09 4.01 | 
824 87 100 | 29.20 | 30.07 — .01 | 
1123 | 29.17 | 30.07 | — | 
688-77 | 84) 29.42 | 30.11 
| 1, 940 41 | 50 | 28.05 30.11 
767|178 |206 | 29.20 | 30.03 |— 
76 | 91 | 29.66 | 30.03 .02 
523, 81 | 90 | 29.47 | 30.05) .00 
597, 97 113 | 29.39 | 30.03 |— . 03 
713) 92 |102 | 29,27 | 30.04 |— .01 | 
762)190 | 29.23 | 30.05 |— . 01 | 
629 62 70 29.36 30.05 — .01 | 
628,123 127 | 29.37 | 30.06 | + . 01 | 
730 153 193 | 29.24 | 30.03 |— .02 | 
63 | 80 | 29.35 | 30.02 — .o1 | 
G12 43: | | 29.34 | 30.02 .01 | 
632) 54 | 92 | 29.33 | 30.02 .01 
668) 66 | 74 | 29.24 | 29.98 — .02 | 
734) 79 | 29,20 | 30.02 |+ .01 | 
638 70/120 | 29.36 | 30.05 4 .01 | 
614 40 | 61 | 29.31 | 30.00 — .01 | 
823241 (274 | 29.15 30.04.00 | 
681/124 | 29.29 | 30.04 + .01 | 
49 | 57 | 29.35 | 30.02) | 
54 | 60 | 28.99 | 30.02 | 
1, 674 16 | 29 | 28.28 | 20.04 | "08 | 
1,875) 14 | 34 | 27.99 30.00 — .03 | 


Temperature of the air, in degrees sik i> 
Fahrenheit. = 
ati. |s tages 
& 316 3 222: 
ss 3 B| 2 BISE| & 
a$ 3 g s 3 8 siaia 
| | | 
| 
47.0 |+ 0.2 | 69 | 2) 27 26) 40) 27 44/39) 75) 
49.2 |+ 0.1 | 72 | 19) 57 | 29 | 26) 42 | 24 | 45 | 40 | 72 
44.2 0.9 69 | 19 55 | 18 34/ 39 | 41) 38 | 79 
53.6 |+ 1.7|76| 6 62| 33 | 20, 46| 25 | 49 | 45 | 75 
54.4 18 68/19 38 30 16) 48) 79 
55.4 1.8 261) 38) 30 50) 19) 47 | 74 
53.7 1.3) 74) 2 62 | 31/30 45 26 49 46 | 78 
| | | | 
51.2 0.6 | 72 | 13/60 | 30 22) 43/25 44 79) 
49.6 |+ 1.5 | 74| 19) 58) 24) 22) 41) 
56.9 1.9) 73) 9 63) 35) 30) 75 
5.1 26) 74) 9 63) 34/30 47/27 44 73 
58.04 2.2/1 77/ 13166 | 38| 30) 50/26) 51 | 46) 72 
74 | 19160 | 26 | 22) 43 | 32 | 47 43 | 76 
58.8 | 25177| 66| 33| 30, 52| 22/55 | 52) 82 
59.8 75 | 9 66) 36 30 54) 20) 
58.6 |4+ 1.7 | 80 | 25, 67 | 34 | 30) 50 27 | 53 | 50 | 78 
57.6 |+ 1.4 | 80 25| 67 | 30 | 30) 48 | 32 52 | 49 | 80 
64.1 79 | 28 70| 46/31) 
59.0 1.9 84/25 70) 30 48) 41 49 80 
25 72) 44/30 56) 28 55) 79 
wanes | 81 | 25) 72 | 35 62) 
78 | 2) 28/30) 44) 39) 50 47 80 
62.4 |+ 21 | 82 72 | 38 | 29} 53 | 30 | 55 | 51 | 73) 
67.8 /4+ 3.3 81| 1,73] 51 | 30) 63/17 63 | 60 | 82 | 
63.0 |+ 5.0 #2) 3 74 | 38 | 30) 52 | 33 | 55) 51 | 72 
66.1 2.6 84) 1/75) 40) 30) 57 | 29 | 60 | 57 | 78 
69.0 23/84) 1) 76) 47) 29) 62 | 22 | 63 | Go| 7s 
65.1 |+ 1.5 | 3,75 | 40) 29 55) 72 
65.3 1.6) 85 | 76) 40) 29) 55 | 36 | 58 | 54) 76 
68.8 24/86) 4°77) 44 29 24 63 | GO) 
71.9 |4+ 2.2 | 87 | 2) 79) 47 | 29) 65 | 21 | 66 | 64) 81 | 
78.6 /+ 29) 80 
79.1/4 3.7) 94) 1/85 | 61 | 29) 73/17 | 74| 72) 82 | 
80.8 23/90) 385 | 70 | 23 76/17 74 | 72) 75 
75.8|+ 27/92) 3 83 | 50 | 29) 69 | 25 | 70 68 82 | 
67.2/+ 0.4) | | | | 1% 
62.6 0.4 81) 3 71) 37 | 29) 54) 27 | 55) 
85 | 30) 54 | 34 
69.0 |— 0.2/ 85 | 76| 49/29 
7.2 |— 0.2 | 85 | 13) 76 44 | 29) 58 | 29 | | 58 | 78 | 
65.3 |+ 0.1 | 88 | 75) 39 | 30) 55 | | 58 | 54 | 74 | 
63.6 |+ 1.4|85| 3174) 35 | 29 83 | 
66.4 1.1) 26) 76) 44) 29 57 | 27 | 73 | 
| 13) 77 | 51 | 29) 62) 21 | 63 | 59 | 77 
74.0 |+ 0.8 | 90 | 13) 80 | 59 | 29) 68) 19 | 69)....)....| 
664 |_| 75 | 
66.2 0.9 | 86 | 26,76) 45) 29) 56 30/58 | 55 | 76 
63.7 |+ 26) 83/16 74) 42) 6) 53) 35 | 55) St | 73 | 
63.9 1.6 | 82 | 25) 74) 42 29) | 29 | 56 | 52) 72 
59/13/81 | 59| 6 68 | 25| 68 | 65 76 | 
| 26) 78 | 44/ 56/ 
ss | 21 76| 59| 5| 68| 15| 67 | 64 78 
67.2 0.7 | 83) 13,77 | 45) 57) 29 
70.6 0.9 87 2682) 5 34 62 7: 
68.6 |.......| 89 | 13) 80 | | 57/ 
61.4 /+ 0.9 82| 3 72 | 35/30 | 34) 50) 75 
+23 82| 3 72| 30/29 48/34/53 | 50 
64.0 2.4) 83 | 26,73 | 42 29) 56/25 | 57/ 53 | 74 
50.0 |+ 3.7 | 80 | 25) G9 | 34) 15) 31 
60.6 2.9 | 84/25 71) 37) 15 33 52) 48 72 | 
| 80 | 25, 70) 36/29) 52) 
7.4 77 | 25 35/14) 48 | 28 | 50 | 46 | 73 
58.6 |4- 2.2 | 81 | 25) G8 | 37 29) 49) 31 | 51 | 47 | 73 
78 | 26\66| 35/15) 47/32) 49) 75 
57.6/+ 2.9) 76| 24/66 | 37/30) 49/ 31 | 50) 46) 7 
7.8|4+ 2.7 | 79 | 2568 | 32/15 48 34) 47 | 77 
76 | | 23 4045 46 43 83 | 
62.2 1+ 0.9 | | ee 77 | 
51.8 |+ 1.5 | 69 | 26) 59) 33/29) 45 27 42 | 73 
49.6 |— 0.4 | 72/19 31 | 22) 42/25 46) 41 | 73 
50.3 0.7 | 72 | 24) 58) 30/30 420 46 43 79) 
49.8 |.......| 73 | 19 68 | 30 | 22) 42) 26)....).... 
52.5 74/24 60) 36/10 46/27 48 77 
1.2) 75 24 61) 34/30) 46/30 44 | 75 
54.2 79 26,62) 37/15 29)... 
1.3 77 | 26 62) 32/29 45) 28 4s 44 78 
52.4 1.4 75) 26 60) 31 29 44) 25° 45) 81 
8.5 76 | 
45.7/+0.5| 71) 6 54) 25/17) 37/35/41 | 37 | 77 
45.8 1.1 | 69 | 8) 54| 30/21) 38/32/41 37) 76 
0.8 | 67/23 58 | 32/17) 43/29/47 44) 81 
46.7 1.6 70/10 53) 32) 21) 40/32) 40 35) 69 
50.1 1.2 75 | 26 59| 31/29) 41 | 32) 45 42/ 80 
42.814+0.1  63| 6 50| 26/29 36/27/39 35) 77 
55.2 |4+ 3.2) 76 | 24 62) 35/14) 23 50) 45 | 75 
860) 33) 14 460 28 48 78 
48.6/+ 1.7) 73| 8 58 | 26/29 40 34/43 39 76 
5 53 | 30/14 25 | 40 35 70 
4.9 41.8) 76) 556) 26) 9 34 44/39 77 
45.0 4+ 1.2/ 79) 5/58) 23 | 28 32/45/38 74 
43.3'+0.1! 78! 4:57! 22) 2 30/47/36 29) «6! 


Precipitation, in 


nehes 
2 & 
4 
ng 
| 
443 406 
3.36 |\— 0.7 | 13 
49 41.0) 9 
3.01 4+ 0.7 18 
4.36) 0.0) 7 
7 
4.70 7 
641/424) 7 
§.29 + 2.0 
280 12 
3.08 11 
6.66 4+ 3.2 8 
5.81 /4+2.8) 9 
6.66 +38 8 
5.37 8 
8 
6.85 3.9) 7 
6.76 + 3.7) 7 
291-09! 9 
9.56 46.6) 7 
2.86 |— 1.0] 9 
| 8 
4.121 +0.2) 
8 
4.49'40.8) 7 
4.85 |— 1.3] 9 
3.07 —@6.3) 7 
6 
3.37 |— 0.8) 8 
4.39 7 
29/405) 6 
4.72 +1.1 10 
5.90 +£0.71 
7.82 +16) 
3.74 4+ 4.1) 17 
6.36 1.1 | 13 
3.37 9) 
3.75 | 
2.11 6.2] 6 
2.69 |— 0.6 11 
4.50 1.1] 7 
8 
4.23/+26! 6 
1.62 |—1.0| 3 
2.42 7 
911 $5.3 16 
2.56 —0.3) 
|* 3 
2. 82 0.0 s 
0.1) 5 
1.93 5) 
3 | 
1.48 |— 28) 7 
3.42 0.2) 4) 
254 40.9) 4) 
| 
2.09 |- 0.5 
0.2] 6 
0.99 1.8] 3 | 
3231404) 3 
1.8 0.6) 2) 
6 
1.15 |-- 1.7 | 10 
5 
2.36 |— 0.4) 4 
2.77 + 0.3 | 
1.8 |—0.8) 7 
2.79'+0.4) 10 
8 
2.40 — 0.7 
3.09 |— 0.6 | 16 
2.24|— 1.0) 14 
2.22 |\— 0.7 | 14 
3.88 |\— 0.2 | 12 
2.41 '—0.5 14 
1.80 —1.0 11 
1.98 8 
1.0 10 
2.34 — 0.7 | 
2.34 |\— 1.5 | 12 
2.07 |— 1.2 | 13 
3.17; 0.0) 9 
12 
1.97 |— 1.3 | 19 
2.57 -0.2) 9 
4.42 + 0.9) 15 
1.45 |— 1.5] 7 
1.81 — 0.5 7 
1.56 |— 1.2| 7 
2.08 —0.6 10 
2.09 + 0.8 
474/428) 8 
1.21/+062) 4 
0.32 '— 0.7! 5 


Total movement, 
miles, 


Hee: 
Sea 
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Wind. 
Maximum 
velocity. 
& 
sw. | 50) s. 28) 7 
sw. 40) se. 28 
8. 35 ose. 13} 1 
sw. sw. 9 
sw. 48 ne, 12 10 
nw. 52 ne. | 12 13 
57 | ne. | 12) 14 
os. 
nw. | s. 26, 5 
nw. 52 nw. 29 14 
e. 34 629 (18 
nw. 38 ne. 12 16 
sw. osw. 13 10 
ow. | 14 
nw. 31 nw. 28 16 
nw. 26 now. 14 18 
nw. 30 nw. 1 18 
sw. nw, 28 18 
ne 23 1 21 
33° nw. | 28) 18 
n. 21) sw 13, 20 
se. 36 oe. 11} 22 
ne. 25 | sw. 1117 
ne. 47) son. 29) 12 
sw. 25 | sw. | 11) 18 
ne. 11 14 
ne. | 43 se. 27 10 
ne, 41) sw. 11, 14 
nw. 28 | sw. 11 19 
ne. 32 | w. 
| ow. | 7 
ne. | 32) ne. 
ne. | 28 | nw. | 28) 11 
ne. 30 se. 9 7 
nw. 40 nw. 28 16 
ne. 30 ose, 10 16 
ne. 29 nw. | 28 13 
n. 24) nw. | 27) 16 
e. | Bie. 15 
e. | 32] w. 17 
e. ow. 3) 18 
he. | 42) ne. 1 19 
5 
se. | 22/ nw. | 27) 17 
OW. 18 
ne. 25 | s. 12) 16 
| 19 17 
s. | 37] sw. | 12) 
ne. | 31 se. | 2) 17 
ne. 24 ne, | 19) 17 
se, 24 | s. | 2) 15 
n. nw. 17 
nw. 32 nw 28 15 
sw. 28, 17 
ne. 32 | w. 13) 15 
8. 25 | sw. | 3 18 
sw. 28 15 
8, 2. 16 16 
8. 13 14 
8. 48 ose. 12} 9 
sw. | 44) w. | 13) 10 
nw. 26) w. 13° 10 
| 26 | sw. | 13) 11) 
| Dis 26; 8 
| 
w. | sw. | 22; 4 
a | 34) s. | 24 2) 
sw. Sow. 13, 4 
Moos. 26; 2 
sw. | 37/s. 26 6 
sw. 28, 8 
sw. w. | 13) 16 
sw. 35 oe. 4 11 
sw. 41 sw. | 26 10 
nw. 37) w. | 8 
8. | 38 | n. 13 Y 
sw. 39 sw. 9 
nw. | 34) w. | 26 7 
nw. SS sw. 26) 5 
sw. Ww. 13) 12 
nw. | 43 w. 24 «8 
nw. 42) | 26 4 
he. 7 | ne. 25 9 
se. | 36 se. | 25 13 
nw. | 36 nw. | 29 18 
8. | 36 ' mw. | 29 13 


Partly cloudy days. 


Cloudy days. 


12 12 
9 12 
10 20 
12 
12 9 
8 
8 9 
10 13 
9 17 
5 12 
10 
6 9 
7 4 
9 8 
7 8 
8 
7 6 
6 7 
5 5 
6 7 
29 
3| 6 
5 9 
12} 7 
13) 4 
6 
9 8 
5 7 
5 
9 6 
17, 3 
11 18 
7 8 
3 12 
9 9 
8 7 
9 7 
9 5 
6 7 
5| 7 
14 12 
9 5 
8 5 
9 6 
13 
6| 2 
12} 2 
4 
13) 3 
3 
11) 5 
5) 9 
14. 4 
8 5 
7; 9 
5 
Ww 7 
7 5 
9 7 
12; 9 
14, 7 
8) 12 
16 7 
| 
19 
12) 17 
9 18 
14 15 
15 10 
11 12 
8 7 
9 11 
10 11 
9 14 
13) 9 
8 14 
7 17 
7 19 
3 16 
6 17 
10 7 
11 11 
11 16 
414 
6 7 
8 


Average cloudiness, 


- 


tenths. 


Total snowfall. 


-= 


= 


4> 


= 


| 
| 
a3 
8, 888 
7, 367 
7, 020 
521 
11, 300 
14, 122 
6,075 
ij 6, 152 
4, 675 
10, 896 
4, 966 
8, O48 
5, 330 
6, 785 
6.775 
5,197 
4, 458 
9, 845 
2,375 
6,204 
3, 248 
5,116 
4, 137 T. 
9, 195 
3, 832 
5, 562 
&, 
5, 459 
4,244 
5, 
7.815 
Jupiter... 6, 585 
Key West........-- 5, 747 
East Gulf States. 
| Atlanta ........ 8, 889 
5, 008 
7, 351 
4, 966 
4,721 
3,475 
4,474 
6. 703 
3,911 
5, 757 
4,412 
6, 753 
7,04 
7,612 
4,255 
4, 233 
4, 878 
3, 046 
3, 750 
6, 631 
3, 985 
7,029 
5, 201 
OO4 
416 
891 
O46 
1g, 960 
, 48 
696 1 
8, 568 
7, 080 
Grand Ha 700 
5,845 
9,377 
9, 109 
7, 293 
13, 148 
Milwaukee..... 9,155 
Green Bay....... 8, 363 
7, 67 |_| 
6, 431 
5, 521 
5.319 i 
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TABLE I.—Climatological data 
or Weather i 
instruments, Pressure, in inches. in degrees . 2 | Precipitation, in 
S2 Seige => | &s =5 Biss & B of | wa | 
837 102 122 00 49.6 |+ 1.7 | 74 & 59 30:14 41. 30 | 73 2.10 |— 0.3 | | | 
| | 30.00 |— .O1 | 50.0 2.9|74| 859) 82/1 | 90 |. l....| 1.40 |— 0.4 | 11 | 8,697 | se 58 4.4 
714 71 | 87 | 29.26 | 90.03 | 24 4.10 62) 4) 42/31 | 1133 06 | 11/8170 | se. | 32 | nw 30°11 7 13)....) T. 
. = 29. 38 80. 00 55.8 3.7 | 78 | 25) 65 33 1.35 /—0.9| 4) 5,641 28 4.8) T. 
$4 | | 29-10 | 30.08 00) | + | 77 | | 14 74) 402) 7 | 5,525) w. | 30 | 
29. 2 30. 03 ‘ 45 30 | 49 | 45 | 7 | 18 13 11 4 
r. Keokuk 614 6s 78 | 29.35 30.00 |— .05 = a0 14 4432/46/42) 71 + | sw. | 11/12) 
Springfield, 644} 82 | 93.4 29.35 | 30.04 |— | 38.0 80 | 78 | 22 68 | | 29, 53 | 29 | 54 | 50 isi 3.0 
75110) 29.45 30.03 |— 102) 14) 48 30 50/46) 72) 2.18 | 8, | 12) 12) 4.2 
567/111 (210 | 29.43 | 30.03 58.7) 3.7) 82 | 25 70, 30 | 72) 2.15 |— 0.6) 9 | 6,471 | sw. | 37 | 2} 151 7 
r. Valley. | BS | 82 | 24 71! 38 aa las I+ 6,627 sw. | 82 aw 12 rt: 
r. 784. 11 | 84 29.18 30.01 | 5,819 | s. 29 | aii a aa 
‘iy ~ 30.01 — 04) w. | 1317) 8) 6) 3. 
Kansas City 963 78 95 29.00 | 30.04 | 25) 71 | 28/14 48/ 87 |....|....]. 2 + | 
1, 324 28.64 30.05 6.2) = | 47 | 68 | 2491-09] 25 | nw. | 12 19 6) 6 3.5 
Topeka 7 28, 50 32 73| § 8 | 7668 | 8 23) 21) 6 4 2.6 
Lincoln 189) 76 28.72 29.98 — .05 23 32 2 48 | 84 |....)....]. 36 sw 12} 22) 4) 2.7 
1,135 96 164 28.78 30.00 — 102 54.5 67 28 40 ‘| sw. | 30) n, | 6 14 8 9 4.6 
1,572 50 2633 30.00 — OL) 23/65 | 27 | 28 44 | 7, 43.2 
1,306 56 28.60 30.02 48.9 2. 5 66 25/28 37 47 41 6) 0.50 — 02 8,067 mw. 38 nw. | 27 11) 12) 8 5.0 
aakton | lanes | 24 81 5 64 20 28 34 52 34/68 0.76 2/419 nw. | 3019 6 6 3.6 
r Northern Slope. 8 4.1 81 21670 25/28 40 48) 7 6 | 6,797 nw. | 8. 30°16 10) 5 41 
.......... 2, 505 46 | 53 | 27.35 | 30.00 | + .02 | 47.6 | 27 | nw. | 27) 15) 8) 8 4.5) 7. 
City «........- 2,871) 42 | 50 | 27.47 | 30.00 | 50.0 | 3.6 | | 4) 62) 17 | 27) 34| 50 | 41 | 36 73) 0.24 —0.4| 4) 5,301 w 3.9 
Rapid City... 234) 46 | 50 | 26.62 | 462)...... eat. a | 4/873 | sw. | 30 | 
2 2 | 30.00 | 0 27 | 23, 34)| 36 | 40 | 35 | 73 | 4, sw 15) 7 12) 12) 5.9 
Cheyenne 6,088 56 64 51.0 2.0 78 64 | 24/13) | O96 3,424 | w | 24 | onl 7 
30.04); 47.8) 29/77) 8 38 42/41 32/56) 0.4) 2 Rosie. 28,11) 13) 7) 4.4 
5,3 24.69 30.09 » % | 3 39 | 28| w. | 30) nw 18] 25) 3] 3 
North Platte 43 | 52 + .05 46.2/+27/75| 7) 62) 3 7/28/53) 0.52 |—0.2| 4/ 6,282 T. 
, 82 52 27.10 30.02) _00| 7, 62 | 21 | 30, 30 | 46 | 36 | 29 | 62 | 6,22 | ow. | 25) 11) 10 10 4.6 
Middle Slope. | 00) 45) 84) 8 68 29) 28 1.10 0.1 3 1,947 | sw. | 24 9al . 6) T. 
5, 291 51 24.78 | 30.08 .08 w. | 24) nw. 251710 44 
an | meric el ee ae 044-08) 3 | nw. | atl aw, | 15 42 T. 
| on | 0.00 — 02) 59.7 46 89° 47/35 51 48/79!) 325 5 | 5,427 | 42) nw, | 25) 15) 14) 2) 3.9 
¢ 2S, 30, 2 3128) 45 | 42/48 | 44/70!) 2.2 24/5 25! 15) 11) 5! 
Oklahoma .. | 28.60 30.03) 61.2). 3.6) 83) 24 7 70 | 2.26 |+1.0) 3 7,732 5) 3.8 
28.74 30.02 | 73 3328 50 34) 52) 48 1/120) te 8. 40 8 22; 18; 11) 2) ¢ 
Southern Slope. —.01 63.0 1.0| 84! 74! 5& 2.02 |— 0.4 | 6,634 29 1 2) 3.4 
Abilene .......... 1,738 45 | 54 | 28.21) 63.4 3.0 50) 1.90/— 0.2) 3) 8,777 22] 3 6 29 
Amarillo............| 3,676, 43 | 5: 28.21 30.00 — 66.6 21 87) 18 7 (62) 1.87 2 6 31 
29. 953 65.7 27/98/17 6 | | 0.16 |-0.8 7\s. | 34) nw. | 30 28) 42.8 
05 51.8 2.0 71 9 68 4 46 0.31 |— 0.6 2 | 5, 356 | 38 | sw 25 2.0 
29.98 06) 17/74) 15 64) 30! 38 | 25 | 0.59 0.4] 3,715 | se ale. | 112 5 1) 1.6 
29. 88 | 740) 42/98) 7 90) 49 0.00 —11 0) sw 
8,910) 51 | 28.97 | 29.98 | isis 0.00 ie. | 2 “se.” 229) 20 
Carson City | 4,720 82 92 52.2 1.6 | 44/22/26) 0.08 1) 4,765) nw. | 36 0 1.0 
Winnemucea 4 344 25. 28 | 29.97 | 02 50.0 |+ 77 6 66 | 43 0.33 0.6 | | 6 2) 2.3 
59 70 25.63 30.01 .04 5 66 24 18° 34/43/40! 31/53! 035 |— | | $. 
Grand Junction 608 8 3. 30.00 .01 | 55.2 7 4 22 25) 38 47 | 36 | 18 | 0.04)... 1 at hy 21) 20) 5) 6) 2.9) 
a 51 25.42 30.04 | | 4 | 7,115 Ww. | 36) 8 21| 22) 5) 4) 
Northern Plateau | 05 55.0 2.5 | 78 69 43) 29 40 | 0.52 |\— 1.0 | 4) 4,287 | se. ou 4 2.5 
Baker City ary 32) 41 40/40 26/38) 0.43 07) 2/3, a3 24 21 5 3.0 
3,471 53 58 26.47 30.06 .02 | 78 (27 sw. 24 16/10 5 
2,739 GL | 27.19 | 30.05 — .01 Salt celal win | OW — 8 | 4,392 | | 148 
Walle 1,943 101 110 27.99 09 | 5 1,569). | 23 mw. | 14) 12) 5 40 
1,000) 65 | 7 | 28.96 | 2.6 % 29 | 45 | 40 | 70) 2| sor | ne. | ew. | a5 
Neah Bay..... 7 7 | 24) 46 | 35) 52) 48 | 76) 0.98 06) 5/29 | sw. | 28) 8) 15) 6.1 
North Head......... ol ae | »956 20) w. 30) 13) 18) 3.8 
Port Crescent ..... 200) | 56 | 29.77 | 29.99 .06 | 55.3 | 19/79!) 2 43/19 48 13 50/49 92) 7.02 — 3.3) 14 | 5,806 
Seattle. 259) 13 | 20 | 29.72 | 29 97 |— | aol 90 | 2.58 |— | as lenses | 17) 6.2 
| |120 | 29. 80 | 30.03 | ela | 49 | 84 | | 16 
154 68 | 96 29.84 | 29.99 | Belt | 2,628 sw. 19) sw. | 31) 3} 22 
2 Mid. Par. “Chast Rey. 518 56 | 67 29.43 29. 99 saa a3 65 2 29 48 | 33 1.72 10, 9 12 5.8 
reka ..... 9.21.0. 45 | 45| 50 | 46 | 1.06 |—1.7| 507 |me. | 2) 9 6 16 6.2 
80 29. 94 20.00 2.57 |+ 8 1, 507 | w. | 14 se. 14 6 40 
332 50 56 | 29.62 29.98 | 7 | 9 62) 44° 31 | . 12 | 4,118 | 8. | 99 
Sac . 62 | 29.98 |— 51 20) 4 | | 22) 6) 12) 13) 6. 
3 ves = 29.89 29.96 0.5 69 | 2 47 19) 52 | 32 | (sw. | 28 16 6 9 
s = | 52 | 20 |... 3. 
329 2 29. 60 29.96 | 0.5 it | 8 13,519 | mw. | 65 | se. 8 131 5.7 
San Di : 29.61 29.98 03 4 4: 35 | 55 | 47 | 61 0.1 | 
San Luis Obispo 94 202 29.86 | 29.95) 00 28 21) 6 
201 46 | 48 29.80 30.02 0.6) 71 22 68) 52) 28 57/17 | 58 | 56 | (2.976 w. (19) w. | 21 6 
erre ..... | | os | é 2 | . 
ienfuegos ...... ¢ ‘03 | 80.2). 1 75 | 72) 76 | 2.46 7 
1 | 29. 29.94 |.......| 826) -| 38) 2 | 21 | 73 | 79 
Fort of Spain 65 | 66 | 29.87 = 92| 8 87| 68| 3 | — 44) 14 6,509". ne 3i| ag 
= 62 29.59 29.95 | 107 | 87 | | 72/19 (4,324) ne. | 26 | se 21 5 19 
Santiago de Cuba - 90 29.85 29.94. 79.8 90 65/ 8 69/26/73 | 72|87| 7.21 ‘ay 
Cuba...) | | 20.88 | 20.91 89 | 4/86 | 72) BI) 74 15 | 74 73 81 13, 6 4.6 
Willemst 1 @O. 57 37 44 29.87 29.94 | 05 77.8 | 92 16 | 67 22 71 22 74 72 83 3.58 3.0 13 | 4,901 | 28 se. 25) 15 10 6 41 
|} 82.0)....... | 2387) 72 | 70 | 18 | 74 | 73 | 86) 2.64)....... 163533 | 10) 5.8 
6 78 | 12 | 76 | 74) 78 | OSE |. 5| 7,787 |e 
Note.—The data at stations having no depart - 4) 5.2 
ons having no departures are not 
n computing the district averages. * More than one date. ———— 
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October, 1902, 
perature Preci Preci rature. recip 
= 7 i! | Tem pita- | Tempe 
| tion. | (Fahrenheit. ) on, 
(Fahrenheit. ) | tion. (Fahrenheit) 
| ls | z 
i. | a. |=. || Stations. 
ions, J Bs 
gid | zs eo 2 ss iss 
pe ° ° ° | Ins. Ins. 
| e |e | || California—Cont'a. | 
31 | 61.1 | 4.28 | Fort 
Bridgeport 3.45 Arkadelphia. ............. 90 35 (64.7 Grase Valley Bred 
Camphill 1 6. 53 | Beebranch ............... 86 = 44 | 10 
rt so| s7\en2| 265 8 | 43 57.4) 3.09 
| : 3.76 Gold Mine ..... 79) 40 564) 271 
2 1. 06 | Kono Tayee.............. | 78 46 59.6) 3.92 
Livingston | take 61.7 | 1.95 Lick Observatory......... | 73) 40 53.0) 2.05 | 
Talladega | 29 252 Mount St. Helena ........ | | 
38 67. 1 3.7 | 40 65.0 1. 79 
Valleyhead............... pete 5. 09 || Spielerville............... 86) 35 Silas 
| exarkans 549 || Oakland ................., 78| 47, 1.98 
47.2 | 8.25 | | g9| 32 | Palermo | 243 
| 73) 37| 58!) 4.02 Paso Ro mol 
Arte | 37 62.2) 0.00 || Pigeon Point L. H......./...... 0. 66 } 
Benson *! .. 474 64.8") 0.30 7 | 
47 | 65.2 | 0.00) 614) 0.37 | 
60 | 74.1 | 0.01 | Cloverdale................ 40 6.22 | 
43 65.5 | 0.61 | Crescent City ............ 39) 4.29 
Natural 665 | 0.21 | Cuyamaca ............... 70) 25) 48.4) 1.01 | 1.97 | 
48 67.5) 0.13 | | 57) 70.1) 0.39 
| 65.8) 0.05 Durham*s | 86 45 61.7) 1.85 
: | 0.06 East Brother L. H........|... 1.40 si) 
Hiner 97| 60) 77.6) 0.00 Eleajon | @| 2) om | Seeramento 
39 | 66.8 | 0.33 Folsom®! 9) 48) 618) 1. » | a3) os 
1. 64 5.46 | 16. Leandro ...... 
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TABLE II.— Climatological record of voluntary and other cooperating observers—Continued. 
Temperature. Precipita- | Temperature. 
(Fahrenheit. ) tion. I (Fahrenheit. ) 
| 
Stations. Stations. 
| 22 | 
| = = c a | = 
a 63 
| = & = a 
San Luis L. H.......-.-++ 2.140 
San Mateo*!.........---- 77 1. 85 
San Miguel *!.........--- 86 0.55 
San Miguel Island ....... 70 1.15 
Santa Barbara..........-- 80 1, 48 
Santa Barbara L. H............)......|- 1.13 
Santa Cruz.... 2.10 
Santa Cruz L. H..... } 1. 82 
Santa Maria.............- 1, 02 
Santa Monica............- 0. 60 
Santa Paula.........-....| 88 
Gamta Rose | = 
Sierra Madre ............. | 82] 0.56 | 
E. Farallone L. H......|......|...... 2.05 | 
Stockton | $4 0. 66 || Falls Village 
Storey 0. 35 || Hartford 72 25 50.8 
Summerdale. ......... 4.85 Hartford 71) 30) 52.0 
0. 78 || Hawleyville ............. 71 | 24) 52.0 
Tehama*!................ | 85 Lake Romomoc 
| 87 0. 20 | || New London ............. 72 31 | 53. 
Trinidad L. H ........... 2. 66 | North Grosvenor Dale.... 76) 22 50. 
Truckee! ............... | 68 | 0.50 | 73| 25 | 52, 
sa 0. 29 |, Southington.............. 76) 23 82 
Tulare | 96 6.24 South Manchester 
79 0.24 71 | 25 | 50. 3 
| 92 4. 66 20° 53. 6 
Upper Mattole*!......... 7.94 | Waterbury ............... 7 24 | 52.8 
Vacaville*! .... 90] West Cornwall ........... 72 24 «50.2 
77 | 0.45 | West 
Src 92 0. 64 Delaware. 
Volcano*! .... 105 | 0. 00 862960. 
| 0. 25 | Millsboro. 81 27. 
|. 3. 55 | Newark ..... 76 28 55 
|} 86) 2.00 79 31 60, 
87 | 1.44 District of Columbia, 
86 5.55 | Distributing Reservoir*5.| 76 39 58 
5 2. 20 Receiving Keservoir*®...) 78 34 60, 
Yerba Buena L. H........ 1.10 West Washington ........ 83 | 28) 58 
Yuba City ............. 8S 2.17 Florida, | 
Colorado. 94 54 | 77. 
69 39.6) 1.63/ 4.0 || Bonifay 90 | 69. 
56.9| 1.53) 1.2 | Brooksville............... 9 48 75. 
Breckenridge ............ 64 | 36.5 0.78 10.7 || De Funiak Springs....... 90 39 | 67 
rere 0.50) 5.0 || Deland ..............+... 89) 48 74. 
Castlerock . . 49.7 | 0.80 Federal Point 90 51 | 74.0 
51.9 | 0.40 Fernandina 90; 48 | 72.6 
0.24 | Flamingo 92) | 81.5 
Cheyenne Wells.......... 90 | 55.0) 1.32) | Fort George 86 | 50 73.8 
|} 7} 43.4) | Fort Meade 95 49 77. 
cs | 78 | 49.2 | 0.85 | | Fort Myers.............. 89| 56 | 76.6 
Colorado Springs ......... | 75 | 50.2) 95| 58 | 77.6 
| 5.0) 0.25 | Gainesville ............. 90 46 (73.6 
ES | 50.2 | 0.92 | 38 65.8 
80 48.8) 1.15 Huntington .............- 92 48 74.6 
Fort Morgan ............. | 50.6) 1.04 60 79.2 
52.1 | 1.17 Inverness 91 49 73.8 
| 78 0. 52 | Kissimmee 95 49 | 77.4 
| 50. 0. 54 | Macelenny .........-++++- 94 41 72.6 
0. 50 9 | 54 78.4 
2. 0. 62 91 54 | 77.1 
49.1) 0.91 9 60 | 80.2 
| 58. 0.56 Marianna ...........--..- 91 39 | 67.2 
1.64 Merritt Island............ 91| 55 | 77.4 
al 7. 
57.1 | 1.76 4) 52 74.8 
1,37 | 95| 52 77.6 
53.8 | 1.22 94| 47/742 
43.2) 0.27 i} 91 51 75. 9 
48.2) 0.14 95 48 75.9 
2.19 | 87) 40 69.3 
47.0 | 0.99 St. Augustine ............ 91 46 (74.6 
0.10 95 48 76.2 
44.0) 0.30 Stephensville............. 
47.5 | 0,82 90 39 | 73.2 
Switzerland ........ ..... 90 49 73.0 
Tallahassee............... 87 44 (68.4 
53.6 | 0.380 Tarpon Springs .......... v1 47 (76.2 
52.0) 0.27 | 49 75.4 
2. 57 Waukeenah .............. 89 (69.0 
40.3 | 0.60 Wausau 93 3368.3 
45.0 | 0.46 Adairsville............... 32e 61. 
47.6 | 1.00 39 | 68.0 


snow. 
Total depth of 
snow. 


| Rain and melted 


3 9553 


z 


SER 


S258 


hee 
S: 2622 


— 


+ 
con 


& 


“a 


Stations. 


Georgia—Cont' d. 
Alpharetta 
0.0.00 


Bainbridge 


Bowersville 


Columbus . 


Covington . 
Dahlonega ..............- 
Experiment 
Fort Gaines 


Gainesville 


Hawkinsville 
Hephzibah ..............- 
2.0600 
Lost Mountain 
Lumpkin..... 
Marshallville 


Point Peter 


Talbotton ... 


Talla 


poosa .. 


American Falls 


Grangeville . 
Lakeview ... 


Swan Valle 


Thunder Mountain 
Weston! .... 
hi 


Maximum. 

Minimum. 

| Rain and melted 
snow. 

| Total depth of 


2: 


23 


3 


SB 
AACN 


495 


Precipita- 


snow. 


2.0 
4.8 


0.8 


8.6 


2 
Temperature. 
| (Fahrenheit. ) 
I 
| o | | gm | om 
88 | 37 | 66.7 | 
83 | 31 | 61.2 
88 | 38 | 641 
82 | 39 | 62.0 
85 | 38] 65.5 
85 | 42 | 67.0 
...-| 88] 85 | 621 
0 85] 85 | 64.9 
84| 36 | 63.4 
76| 28 | 57.2 
...| 88| 43 | 65.4 
| 88) 35 | 63.6 
80 | 33 | 61.3 
s2| 31 580 | 
9 37 | 67.9 
85 36 | 65.8 | | 
89 | 39 | 66.8 | 
83 | 36 | 62.5 | 
82| 36 | 62.8 | 
93 | 38 | 66.9 | | 
89 38 | 68.0 | 
90 | 38 | 65.3 | 
80] 36 61.2} 
9831683] 
36 | 64.5 | 
| 87) 38/650) 
87| 34 | 645 
| 40) 
35) 
83 | 37 
88 | 37 
| 86 
Qic| | 
| 36 
wt C1 8 
85] 33] 614] 
89 | 35 | 66.0 
90| 35 | 65,2 
90] 38 | 67.6 
83] 380] 61.3 
61.4] 
89 | 44] 71.5} 
89] 40] 67.6 
99¢] 378] 66. 2¢ 
88] 
eer 86 28 6 | 
90 44 
90] 40] 
vod 
44 | 
88] 39] 
90] 33] | 
87 
| 
| 19] 
81 16 | | 
| 88] 26) 
| 65 20 | | 
24 | | 
77] 20] 
me 
| 
32 
28 
76 12 
81] 99 
| 
14 | 
22 
a 81 29 | 
29 | | 
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Stations. 


| Maximum. 


Bloomington ............- 
Cambridge ............... 
s 


Coatsburg 


Effingham ............... 


Hillsboro.......... 
Hoopeston 


Martineville 
| 
Mascou 

Mattoon 
} 
Morrison ..... 
Morrisonville ............ 


Mount Carmel... 


Mount Pulaski ........... 
Mount Vernon ........... 


St. Charles 
Shobonier.......... 
Sycamore | 


aes 
Cambridge City .......... 
Connersville ............ 


snow. 
snow. 


Rain and melted 
| Total depth of 


~ 
~ 


Minimum. 


SOK 


sy 


SEES 
were 


Stations. 


Indiana—Cont'd. 


Greensburg .............. 


Jeffersonville............. 


Mount Vernon ...... .... 


Worthington ............. 
Indian Territory. 


bh 


a 


Buckingham ............. 


Burlington ............... 


: 

|, Cedar Rapids............. 
Chartes City. 


ks 


College Springs .......... | 


Columbus Junction ...... 


Council Bluffs. ........... 


snow. 
snow. 


Mean. 


Maximum. 
Minimum. 
| Rain and melted 
| Total depth of 


~ 


Ocroner, 1902 
Temperature. Precipita- 
(Fahrenheit. ) tion, 
| 
= e 
Stations. 
gig 
ia iz 
= = = 
fowa—Cont'd ° Ins. Ins 
7 26 | 52.6 3.71 
80 30 55.9 4.38 
27 53.4 87 
Fairfield ....... 79 28 55.4 «4.71 
75 23 | 530.2) 1.47 
7 26, 132) «iT. 
Fort Madison ............ 3.51 
Grand Meadow........... 74 27 | 1.33) 
75 29 1.39 
7 26 4.2 201 
75 29 | 53.2 60 
Grinnell (near) .......... 77 27 | 53.9 4.55 
Grundy Center........... 77 27 «52.7 1. 65 
Guthrie Center........... 78 28 53.0) 2.27 
79 225) T 
Humboldt 77 | 52.2 1.14 
Independence ............ 76 25 51.8) 1.65 
78 | 30) 58.4) 3.25 
76) 26 50.7 1.60 
80 26 53.6 3.62 
Keosauqua ..... 29 56.0 3.70 
76 27 | 52.8) 1.76 
77 21 (O80 
78 2451.6) 04)! T 
77 27° 54.6) 3.11 
77 29° (6.0 8.77 
78 27 53.3) 2.37 
Marshalltown ............ 79 29 53.7 1.81 
77 27 | 55.4 00 
Mount Pleasant .......... 75 26) 53.8) 4.65 
Mount Vernon ........... 78 | 27 | 55.1) 3.86 
New Hampton ........... 73 26 0.0) 1.40) T 
75 27 6.66 
76 25) 52.6 1,06 
| 26 «55.9 2. 69 
Olin. 8&2 27 | 52.4 2. 88 
82 26 «5.8 1.56 
78 29 | 55.2 3. 82 
79 30. 55.0) 3. 60 
| 78 3357.2) 4.80 
Pacific Junction.......... 79 2 | 55.1) 2.78 
78 
| 97 20, 48.9) 1.48 
75 22 52.6) 0.30 
28 | 53.8 1.57) T. 
Rockwell City............ 76) 29 53.1) 1.45) 
77 | 28 | 53.5) 1.16] 
79 | #31) 56.6) 5.77) 
76; 52.6) 1.79) T. 
| 77 | 24) 61.8/ 0.70/ T. 
82, 26, 54.9) 4.59 
| 7} 25) 51.4] 0.28) T. 
Spirit Lake .............. | 838 24 51.3) 0.48) T. 
Storm Lake .............. | 74) 25) 821) 118 
80 | 2 447 
78 | 54.0) 5.90 
79 | 2.16 
79 24. 3. O8 
Washington .............. 89; 53.7) 56.29 
79 29 53.2) 1.50 
76 28 | 52.4) 1,39 
7 27 | 51.3 1.19 
76 25 | 52.2); 0.88) T. 
Wilton Junction ......... | 54.4 454 
79 29 | 58. 4.57 
Ka 
82 1 | 59.1) 3. 36 
Burlington ............... 84) 30) 60.0 2.25 
8 | 25,584) 3.33 


|| 
| | Temperature. Precipita- | Temperature. Precipita- 
| (Pahrenheit.) tion. (Fahrenheit. ) tion. 
| 
| 
75 | 67 738 28 
75 18 | 78 33 
77 | Greencastle j 75 
Benton | — if | = 
57.6 2.70 | 7 ‘ 
77 | M5 Holland 28 
50 57.8 3.06 | 
78 | 58.6 2.36 | 
93 63.0 1.10) 
79 
8) 24/599 0.76 
84) 30/624 0.84 
Decatur : + 79 | 27 2. 08 
| 30 209 Markle...................| 860 
80; 2.03 81 27 | 56.3 
87 | 26 1. 06 || Moores Hill..............| 30 | 56.2 
8 76| 26 | 54. 
| 80 | 2 3. 28 
79 | 27 58.4 
3.24 | 75| 31 | 54.8 
81 2. 58 81| 27 | 55.4 
83 0.78 | 79| 33 57.4 
x2 1.51 | 85 | 27 59.8 
80 1. 60 58.2 
2. 52 80| 32 | 57.0 
73 | 32 2.44 78| 34| 55.0 
2.07 | S130 | 53.9 
73 | 28 3.27 | Terre Haute.............. 80 35 | 59.2 
30 2.09 74 30 | 52.2 
6 3. 08 34 | 59.2 
349 St | 59.0 
McLeansboro.............. 27 | 0.85 26¢) 52. 2¢ 
2% 1. 39 | 81 «28 | 58.8 
79| 31 1. 72 | 
73| 2 1. 55 | 83 | 41 | 63.6 
78 29 | 1.59 85 | 41 
27|542 3.39) 84| 33 | 62.2 
| nas | 83 | 30 | S62 
80) 30/544 278) 86) 37 | 62.9 
80) 30) 583 2.45 Hartshorne...............| 9% 38 | 64.6 
Healdton.................| 89 | 38 | 638 
a1 | 58.4 2.24 Holdenville.............., 85 ae 
82¢} 28/ 61.7 0.28 38 64.0 
Olney St] 28/602 1.33 Muskogee 83-89 | 62.8 
Palestine 82] 28 | 57.8 240 
Pans. | 30 | 7.9 2.33 
St] 31] 1.17 | Afton 78] 4.32 | 
1.70 79| 28| 52.9, 1.10) 
1. 65 74| 1.11 
Rushville 7 2.86 Amana 76 28 | 58.7 
80 2.19 26 | 52.8 2. 56 | 
81 1.02 80 | T. 
85 1. 52 |} 79| 26/542) 1.79) 
79 3.24 72] 2/540] 433) 
2.24 || Bedford 26 | 2. 95 | 
80 1, 42 | Bonaparte ...............| 79 | 55.9) 4.01 
2.10 82) 30 66.4) 3.79 | 
Walnut .... 78 | 63.63 449} 
78 65 1.10) 
80 58.9 2.85 271} 
75 52.6 1.62 4.55 
76 21493) 2.09 
Indiana. 27/564) 4.23) 
75 | 29) 51.2) 1.05) T. 
81 | | 29/559) 4.77) Gi 
77 | 26 53.8) 3.43) H 
| 83 57.0) 2.24! H 
1.60 | T. 
Crawfordsville ........... Decorah 74] 28] 51.7) 1.51 | Le 
75 | 26) 51.0) 1.50) la 
| Denison 24 | 52.3 | 0. 82 M 
| DeSoto... ............] 781 3.76] 


snow, 
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TABLE II.—Climatological record of voluntary and other cooperating observers—Continued. 
Temperature. Precipita- | | Temperature. Precipita- | | Temperature. | Precipita- 
(Fahrenheit. ) tion. | (Fahrenheit.) tion. | (Fahrenheit.) tion. 
| 
c a = = | a = = 
Kansas—Cont'd. | Ins. | Ins. d, o | ° | Ins. Ins Maryland—Cont' a. | Ins. | Ins, 
3359.8) 1.75 | 89 | 31/ 59.3) 2.34 28 | 59.6 5. 98 
Cunningham ............. 28/| 59.6] 1.58 Middlesboro ............., 79| 30/584] 2.53 77; 30/591) 6.71 
Delphos ..... 85 25 | 57.6 | 3.40 Mount Sterling . 80 | 58.0] 2.08 | 79 | 30 | 57.0 | 8.06 
vs 28 | 55.8 1.79 | 3. 06 | Frederick .......... 83 25 58.6) 4.87 
Ellinwood. 85 29) 59.5) 1.60 Owenton . 1.90 Grantsville | 74) 2/58) 400) 0.5 
2.23 | Paducah a... 291] | 26 | 58.8 | 7,82 
2. 68 | Paducah b 2. 67 Greenspring Furnace..... | 78 24) 54.4 3.68 
1, 98 1. 98 | 82 23 | 55.8 | 3.42 | 
Farnsworth .............. 2. 28 | 1.36 | Johns Hopkins Hospital..| 80 | 32 | 58.0 7.38 
Fort Leavenworth........ | gt] 34 2. 69 | Shelby City 8 | 28/595) 241) T. | 28) 57.2 7. 22 | 
Fort Scott 84) 32 | 60.4) 0.95 | 90 29 | 60.2 | 2.32 Mount St. Marys College... 77 $2 | 55.4) 7.42) 
26) Taylorsville.............., 80) 28 | 57.1 | 1.40) Newmarket .............. | 77) 29| 56.8 | 6.52 | 
88 27 | 58.0) 2.62 Williamsburg............ 91 «30 | 62.7 | 2.32 | Princess Anne ........... | 8 27 | 59.3) 3.06) T. 
28 | 55.8 | 2.25 Williamstown ............ 83 60.2 2.56 Queenstown ............. | 80 31 | 58.2) 6.47 | 
85 30 | 58.0) 1.72 | Louisiana. 79) 38/620) 5.04) 
26 57.4) 4.00. 90; 42) 68.8) 3.23 | Sudlersville .............. | 80 30 | 59.2) 4.97 | 
85) 22) 57.0) 2.52 | | Alexandria .............. | 37 | 66.7) 6.12 Sunnyside................ 73 | 21/522) 4.77 
8 89 | 37) 66.5) Takoma Park ............ 7 30 | 56.9) 6.24) T. 
Holtom. 83] 29] 57.7] Baton Rouge ............. 87 | 41 | 66.6) 2.81) 76 29 56.4 7.29 
30/588) 3.34 | || Burnside................. | 88) 41 | 67.3) 3.64 | 8 24/562) 241 
|} 85> 25h) 34) 65.6° 3.58 | 77 30 | 58.2) 6.35 
| 25/594] 222] 85| 50/696) 1.94 
84) 33 61.9) 0.82 Cheneyville .............. | 88) 38) 65.5) 2.30) | 74) 22/503) 5.59) T. 
28 | 59.8) 2.10 | 87) 37) 65.9) 2.01 ford 73 26) 50.9) 5.05) T. 
86 | 27 56.4) 1.93) 91 35 | 66.0 4, 00 Bluehill 73 51.4) 4.54) T. 
80 59.0, 3.28 | 91 37 | 68.5 | 2.08 Chestnutbill . 26) 542] 4.79 
24 55.2/ 2.10) Donaldsonville ........... 88 47 68.6 4.62 4.49 
82 31 | 59.8 | 2.71 | « 87 40) 67.1 | 1.440 77 23 | 50.4) 4.76) T. 
Leoti 87 27 56.3 «1.70 8 36 61.5) 1.75 | East 7) 482) 465) T. 
85 25 | 59.6 1.97 92; 44/686) 2.16) | 73 35 | 53.6) 4.11 
87 28 | 58.0 1.76 | | Grand Coteau .......... 8 43 67.6 | 2. 69 | Fitchburg a *1. 72 25 | 49.2) 6.30 
7 27 | 60.2) 3.24 j 86 | 39 | 66.5 4.96 | 26 | 50.6 | 628) T. 
8 29/586) 2.35 90) 43) 68.2) 1.72 Framingham. ........... 78 22 | 50.8 | 4.20 
Manhattan ............... 87 27 60.4 2.19 89) 45 68.2) 5.12 76 23 | 49.4) 6.38) T. 
86 59.6) 2.25 89 «641 | 68.1 3.09 70 31 | 53.8) 5.89 
2. 93 | Lake Charies............. 89 | 46 | 69.5 | 4. 82 6.76 | 
Medicine Lodge .......... | 89 30 | 61.4) 1,28 | Lake Providence ......... 86 40 65.6 1.00 4.29 T. 
Minneapolis ............. | & 27 | 58.8) 2.31 | 90 50 | 69.2 | 1.75 Leominster............... 6.54) 
Moran 85 30 61.2 «1.06 91 52 | 70.2 | 3.41 5. 29 
Mounthope *! a2 26 | 59.2) 1.72 | Libertyhill ...............] 85 37 66.3 | 3.44 52.2 |.....-+ 
Ness City 87¢ 58. Be) 2.02 | Mansfield 90 64.8 4.32 Ludlow Center 5.30 | 
Newton 60.4) 213 87| 37 | 65.1 | 2 20 Middleboro .............. 5.02 | 
Norwich 86 29 | 61.2; 1.23) 40 65.6) 3.36 5.08 | 
2. 36 Monroe ...... | 41) 66.6 2.35 New Bedford a 6.19 
Olathe 80 | 30/592) 2.42) New Iberia | 48) 69.4) 3.10 Plymouth®™.............. 5.32 | 
Osw 335 62.0) 1.35 | Opelousas 44 (67.0 4. 37 6. 56 
28 | 58.6 2.47 | 89 37 66. 4 3.97 Provincetown ............ 3. 88 | 
814) 324) 59.64 2.37 | | Paincourtville............ M 42 66.0 2. 26 Salem ..... 5. 06 
2.54 | Plain Dealing ........... 87) 40 64.8) 3.82) Somerset .............. 3. 88 
88 1.95 || Port Eads................| 90] | 25.7 | 6. 38 
Repubiic | 86) 23) 57.0) 3.10 90 «39 | 67.8) 1.08 | 3. 68 
8S 33/614 191 S4e 42° 66.1e) 1.47 5. 34 
85 60.3) 2.69 90 35 64.2 | 2.00 4.70 | T. 
| 33° «(0.97 88 36 «64.1 | 3.10 4. 37 
88 | 28 | 58.4) 3.25 92; 67.6) 2.81 Williamstown ............ 3.66) T. 
87 30, 59.0 «1.705 83 45 | 67.2 | 2.97 Winchendon ............. 4, 25 
88} 29/583) 1.58 50 | 72.0 | 7.69 Worcester b .............. 73 28 | 51.4) 5.00) T. 
83 | 29/586) 2.18 89 «40 68.2) 0.99 
gy 29 | 56.6 | 2.17 | Maine | 80 28 | 53.2) 1.36 
| 2.71 | 24/483) 5.11 73 | 24/49.6) 1.68) T. 
88) 20) 55.2) 1.55 | 72 20 | 46.2 | 5.05 74 29 | 49.1 2. 87 
Wamego*!... 84) 30/580) 295 | 71| 16 | 46.2| 3.71 7% 49.2) 4.35/ 7. 
32 60.2 1.45 71 24 48.1) 6.80) T. 75 27 51.0, 1.95) 
Yates Center ............. 82 28 58.6) 1.67 77 19 | 47.5 | 4.01 76 22 49.8 | 0.82 
Kentucky | Farmington 77 17 | 46.0 | 4.68 75 25 | 51.6 | 2,71 | 
S4 32 60.5) 3.03) T 78 22) 48.0) 4.90) 72 18 46.5) 1.65) 
Anchorage ...............| 28| 58.4] 1.70 20) 482) 4.73) 7% | 49.9| 2.75 | 
Bardstown ............... | $5) 60.6) 2.17 || Lewiatom 74) 25 | 48.4) 5.07 | 7 18} 43.2) 1.00) 10 
Beatty ville | 2.72 | 69| 5.83! 1.0 74 61.2| 1.79 
| 82) 30/598) 2.53 North Bridgton ..........| 70 | 24 572 | 71 | 49.7) 4.38 
80) 60.8) 1.39) 75 | 17/ 47.2| T. 26/484) 2.05 
Bowling Green ........... | &4 25 | 59.7 | 2.78) | 70 44.3) 4.80) T. 7 26 | 49.8 2.47 
| 9 31/588) 3.58) || Roach River ............. 70 43.6) 3.21) Springs 77-904) 52.6) 272) T. 
8608 Rumford Falls . | 68 20 | 4.0) 4.14) Big Rapids............... 72 | 46.6 2.97 
36 | 59.3 2.26 | 3.40 | Birmingham ............. 80 29 | 52.6 | 2.29) 
Catlettsburg..............| 31 | 59.6 | 2.78 | 69 16 43.0) 5.51 66 16 | 43.2 2.46) 0.2 
Earlington ............... 84 60.5 3.74 Vanceboro ..............- 73 30 | 51.6) 5.97 | 63 43.5, 314) 0.6 
| 86 27 | 59.8 | 2.57 | 76 16) 47.6 | 5.54) S4¢ 27!| 51. 2)..... T. 
| 57.6 | 2.565 Maryland Cameville 4.57 | 
| 2.09 | 80 29 | 6.90 Cassopolis 76 27 | 52.6 | 1.80 
| 84| 2 | 60.7 | Bachmans Valley......... 75 | 26 | 53.2 | 10.72 | Charlevoix ............... 65 28 | 47.4 | 2.00 
Frankfort .............. | 7) 32/588) 2.29) Boettcherville 89) 25) 56.5) 3.46 | Charlotte 72 50.6 | 1.94 | 
87| 33/616) 1.50) | Cambridge ............... 60.8) 6.14 69 424/ 3.70) T. 
| 85 27 | 58.9) 307) T. Charlotte Hall 274, 58.8%) 4.32 | Cheboygan 70 22 | 45.6) 2.75) T. 
Henderson ............... | 85 30 61.5 2.54 25 56.6 7.42 78 28 | 52.6 | 1.90 | 
High Brid 81] 34] 50.9] 256 | Cheltenham ... 26 56.8 | 7.00 Coldwater ......... 760-27 | 1.56 
Hopkinsvi | 83 27 | 61.6 | 2.54 | Chestertown.............. 32 | 56.5) 6.32 Deerpark.. 25 | 44.6 | 2.25 | | 
& 30 60.6) «1.08 | Chewsville ........ 22 | 56.0 | 3.73 | 63 45.4) 231 T. 
| 88 33° (62.6 2.36 | Clearspring .............. 29 | 55.1) 3.59 | 77 28 | 52.8 | 1.57 | H 
| 83, 28 59.4) 1.04 26 «56.3 5.78 Eagle Harbor ............ 65 30 | 45.5) 2.19) T. 
Manchester............... Md 29 58.4) 2.45 Cumberland b ............ 78 28 | 52.0 | 1.80 | | 
| 25/580) 2381 T. | Darlington............... 56.0) 6.61 | | 6 422] 1.78 
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Stations, - 


Michigan—Cont'd. 


Fennville 
Fitehburg 
Flint 
Frankfort 
Gaylord 
Gladwin 
Grand Marais 
Grand Rapids 
Cirape 


Lake City 


Ludington 


Highland Station 
Hillsdale 
Humboldt 
Iron Mountain 
Iron River 


Mackinac Island ......... 


Mackinaw 


cc 
Manistique 
Menominee .............. 
Midland 


Mount Clemens ........... 
Mount Pleasant .......... 


Newberr 
North Marshall........... 


Old Mission .............. 


Olivet 


Omer..... 


Onaway 


Ontonagon ........ 


Ovid 


Owosso 


cous 


Saginaw 


Bt. Igmace 


ce 


Stanton 


Waverly 
Webberville 
West Branch ............ 


Ashb 


Bemidji 


Bloomin 


Prairie ........| 


Crookston . 


Farmin 


Fergus 


Maximum. 

Minimum. 

Mean. 

Total depth of 
snow. 


~ 


Harbor Beach 


Cw 


Minnesota, 


BE 


= 


ts 


Stations. 


Minnesota—Cont'd. 
| 
Grand Meadow........... 
Hallock 


— 


Minneapolisb ............ 
New Richland............ 
Pleasant Mounds 


Pokegama Falls . 


7 


Reeds . 


Rolling Green | 


Wabasha 


Willow 


Winona. 


Agricultural College 
Crystalsprings ........... 


Hattiesburg . ........... 
Holly Springs ...... ..... 
age 


Stonington *!....... 
Tupelo 


University ..... 


| Walnutgrove .... 
Watervalley ....... 


Waynesboro .... 


| Cltr.......... 
Missouri. 

Appleton City............ 


Minimum. 


tomo 


Tem peratu re. 
(Fahrenheit. ) 


Mean. 


= 


PARAL: 


64.2 


Ooroner, 1902 


Rain and melted 
snow. 

Total depth of 
snow. 
Maximum. 
| Minimum. 

Rain and melted 
snow, 

Total depth of 
snow. 


| 


Missouri—Cont'd. 


~ 
= 


Al 
tebe 


=! 


ERR ERNE SK 


Fort Benton 
Fort Benton (>) 


| 
Temperature. Precipita- *recipita- Temperature. Precipita- 
(Fahrenheit. ) tion. | tion. | (Fahrenheit. ) tion, 
| 
3 
| | 
| 
° ° | | ns. | Ins. | Ins. 
70 82 2. 21 | 75 20 135 | 30 | 60.5 | 3.25 | 
76 25 76 17 1,84 78 27 | 56.4) 2.75) 
74 25 75 13 1. 57 | 32. 61.6 | 188 
30 76 22 0. 61 3456.2 3.10) 
F | Mapleplain......... .....| 74) 2% 1.70 | O85 || Deam...... 86) 61.0) 2.59 
18 | 0.5 Mitaca . 2.26) T. & 31 61.5) 1.96 
26 75 27 1.51 | T. 76 28 | 55.6 1.52 
30 76 23 105 27/603 2.16 
Harrisville 78 27 74 a4 1. 67 Eightmile?® .............|.....-| 541) 1.90 
27 68 17| 720 T. 83 26 57.7 2.21 
69 22 | 43.8 32 59.6 3.33 
12 | 40.2 ¥. 72| 25) 44.7 T. Glasgow 5.6 66 
20) 44.5 73 28 49.4 Ber 
16 | 42.0 | 76, 28) 50.6 T Grant City ...............) 79 | 29) 57.6 2.86 
25 | 44.2 | 72) 15 40.9 Halfway .................| 2.55 
25 | 42.2 1.5 BR | '| Harrisonville ............ 82 29 | 58.3 1.64 
Kalamazoo 73 21 47.6 63 | T. $1 | 59.6 2.72 
| 18 6 76 27 | 49.2 62 | 
Lansing 28 0 Sandy Lake Dam.........| 70 244 43.9 31 26 60.6 0.87 
26 | 50.2 | Shakopee ................| 25 48.4 Jefferson City ............. 85) 28) 59.4 2.38 
Lincolm 23 48.4; 2381) T. > | 18 70 T. &3 36 | 62.9 2.24 
40, 48.8 0.30 conn a4 57 sO 29 2.63 
28 | 47.7) 2.62 1.5 29 26 $261.8 1.92 
290) T = 28 O4 @.2 || Lebamon .................| 8&8 60.6 2.59 
65 23 3) 2.16) 25 86 28 «50.4 1. 63 | 
7% 26/487 1.60 Louisiana................, 82 | 30/588 3.06 
| | OS | T. 1.56 Macom 88) 29/588) 
Mio 67 13 486 3.62 0.1 37 2.16 26 «60.7 1.145 
76" 27 3.10 34 2. 32 27, 59.0 «2.45 | 
72 20 2. 65 | 29 1. 67 | 300 55.40 3.05 | 
68 31 2.57! T. 46 7. 65 Mexico..................., 8 | 2/50) 243 
72 20 1,10 | 87 44 3.61 $2. 60.2 4.43) 
74; 29 2.85 | 81} 32 0. 63 | Monroe City ............., 82| 31/580 245] 
7 30 297) T. 85 33 1.005 26 | 59.6 3.57 | 
72 2.53) T 85 30 1, 23 | | Mountaingrove ........... 81 29 | 50.2) 264) 
73 19 341) T. 2. 99 | Mount Vernon ........... 86 35 62.5 3.95 | 
69-5 1.53 | T. 87| 36 0. 82 
2 2. 57 | 28 0. 57 3261.7 3.06 | 
| 68 26 2.92; T. 0. 65 New Palestine............ RS 31 60.4 2.12 
71 22 1, 81 | 0. 53 31) 60.5 3.22) 
74 32 2. 18 | 2. 48 | 32 | 60.9 2. 49 | 
65 21 2.81 | 69 | Palmyra*$......... .....) 82 
Roscommon 5 0.47 T. 20 she 2.70 | | 
| 7% 5.6) 2.46) T. 22 78 31 
St. Joseph 332) 00 Rockport 
| 74 25 | 50.2 | M4 33 2 | St. Charles ...............) 32. («60.8 
| 70) 24) 49.7 89 31 65 
| | 39, T. 36 8] 2] 
73 28 | 49.8 Leakesville...............| 9 30 5.75 | 30 
70 30 | 51.0 | 4h 0.97 | 57.5 
75 27 | | Nittayume ................ 0.92 || Unionville ...............) 76 
etmore - 65) 20 | 39.6 Palo Alto....... 32 1.24 || Warrensburg ............) 81 31 (60.6 
60 26 4.4 =. || Warrenton ...............| & 31) 57.0 2.95 | 
77 30 | 0.2 89 37 2.63) 
87 28 0. 38 | Willowsprings ........... 82 27 | 59.0 2.58 
74) 9} 1 83 | 42 0.43 
73 25 85 40 416 Zeitomia ............... .| 8) 2.66 
73 11 87 32) 67 | Montana, 
72 25 y 82, 30/ 61.3 0.52) i] Wi 
| 0.5 87| 35/65.6/ 1.41] | Boulder —_________ 74| 14 0.40 
23 8 40 67.3 4. 34 | 
30) 64.2) 0.65) || Canyon Ferry............ 75| 2 0, 30 
26 7. 85 | 36) 64.6 0.48) Columbia 2 T. 
71 28 0.2 85] 1.10] || Crow Agency ............) 77 20 0.20 
68 8] | | Culbertson 0. 62 
Currie 80) 25) ..| 36/658) 248) Deerlodge................| 74] 2 
41 66.1) 1.51 || Dillom 22) O16) 15 
26) 489 | | 76 20 | 46.4 ....... 
71) 25 | 45.9) 0.2 8 | 30/1 60.4) 1.35 Fort Logan ............... 70! 191446 0.90! 


snow. 
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TABLE II.—Climatological record of voluntary and other cooperating observers— Continued. 


Temperature. Precipita- Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit.) tion. 
Stations. a | Se Stations. | @.. = Stations. | & 
| | | 
Montana—Cont'd. | | ° | Ins. | Ins. Nebraska—Cont'd. Ins. New Hampshire—Cont d. ° ° ° Ins. Ins. 
Glasgow... 80 12 45.2 | 0.23 | 88 | 25 | 54.6) 0.75 | 17 | 44.0) 4.09 
Glendive 85 | 22) 47.0; 0.30; 2.0 || Marquette 4.46 | 20 | 46.2 | 4,23 | 
77 | 488) 0.07) 0.2 Mindend................. 80| 23 2.94 | 19| 484) 414) T. 
Kipp .---- 75) 43.5) 0.30 Momroe 2. 97 | Littleton | 6) 19/442) 464) T. 
Lewistown ............... sl 23 | 48.4 | Nebraska City 30 | 58.0) 3.74) | 78| 24/812] 5.96 
Marysville ............... 23¢) 47.7¢| 0.18) T 86 21 52.2) 1.36 | | 20 | 48.2 | 4.88 | 
76 24) 48.8) 0.25) | 84 18 | 54.0 1.06 70 20 | 46.0) 4.27) T. 
77 27 | 47.8) 0.35 | 4.6) 224) Sanbornton .............. | 73) 21/468) 413) T. 
72) 26) 48.2) 0.15 | || Oakdale.................., 80] 18/522) 0.76) | Stratford 16/442) 406) 20 
Poplar sl | 19 45.5) 0. | 8. 50 | New Jersey. | 
St. Pauls 28 | 49.0 | 0.30) T. 84) 21/550 0.61 76 | 29 57.9 | 6.69 | 
74) 21) 45.8) 0.38 0.5 | Ord | Barmegat 80) 25 | 57.9) 7.9% | 
wa 76 18 46.0) 0.14 | 3.00 | Belvidere ...............-. | 76| 56.0) 5.62] T. 
Townsend. -.............. Ss! | Palmyra®!.............. 86) 26 | 55.2) 2.57 | | Bergen Point.............) 77-30) 56.1 | 7.87 | 
Twin Bridges ............ 73°) 18°) 43.0°) 0.30 | Plattsmouth b............ 82 25 | 57.2 1.75 | | 74] 24/626) 5.13 
20 44.6 0.50 88} 22/)53.2; 1.95] 80 29 | 58.6 | 4.61 
Nebraska. 82 56.4) 2.91 | | Cape May C. H........... | 27 | 59.0 | 5.37 T. 
re |- ---| O68 Republican *!............ 82) 26) 57.4) 2.24) Charlotteburg............ | 26 | 53.5 | 6.06 = 
2) 20) 0.8) 0.99 BRUNO 4.4 | Chester | 73 23 | 52.3 | 6.90 T. 
82; 19 | 54.5) 2.10] | 3.77 | | Clayton 78 26 | 56.8 5,03 
83 | 20 55.5 | 2.47) | 83) 21 | 54.6) 3.26 | | College Farm............. | 76 27 | 55.9 |) 7.76 
82 26) 55.9) 2.41 | | S82) 34) 6.1) 378) Culvers Lake............. 5. 60 T 
Ansley 80) 16) 3.3) 224 82 22 | 54.2] 0.48 | | 74 24 | 51.7 | 6.08 
2) 22) 51.8) 4.00) | 2.95 | Egg Harbor City ......... | 76 25 | 57.0 | 6.36 
80 24) 54.4) 0.35) 94) 24/552) 3.60) 75 29 | 56.5) 7.15 
Ashlanda................ | 84] 26| 57.4] 267) 2. 80 | | Englewood ............... 82 56.0) 6.78 
2.40. 1. 27 | | Flemington .............. | 76| 26|55.7| 6.46 
3. 58 Springview .............., 7] 23 | 50.8) 0.52) 75s} 288) 55. 2e)..... . 
26) B78) 475 | Stamtom 82] 19] 65.0) 1.08) 78 | 27 | 56.8 6.28 
87) 24) 57.0) 2.59 | Superior .................| 82] 24/542] 3.52) Imfaystown | 75) 30 | 56.8) 6.74 | 
25 | 55.0 2.06 | 2. 92 | | Indian Mills..... ........| 80 23 | 56.9 | 5.61 
2. 78 | Tableroek 2.09 | Lakewood ..............- 28 | 56.8 | 5.92 
4.01 8 | 28) 58.0) 4.40 Lambertville ............. | %% 27 | 56.3) 6.12 : 
26) 580) 217 84) 27 56.0) 1.42 20 51.6) 4.68 
73) 57.2) 3.05 27/| 56.7| 3.58 | Moorestown .............- 76 27 | 56.7) 7.59 
| University Farm......... 85) 22) 57.0) 2.84) Mount Pleasant 5. 90 
8 | 24 50.6) || Wakefield ................ 82) 19 53.0) 0.72 | | 76 29 | 55.2 | 7.06 
86 | 18/518) 1.41 || Wallace ......... |} 1.25} New Brunswick .......... 77 28 | 56.4 | 7.80 T. 
3.51 | Weeping Water .......... 21 53.0) 281 | New Egypt............... 5. 38 
521) 0.95 || Wilber en 545 3.68 | 31| 56.9] 6.50 
3. 52 Winmebage.... are 0.97 Pemberton 75 25 | 56.0) 5.89 | 
Columbus 79 | 22) 53.8 | 3.28 32) 56.7) 3.53 | 76) 24/542) 7.26) T. 
83 25 56.8) 3.54 Nevada, } 6000 iti 7.10 
| Battle Mountain ......... 90) 15) 58.0) 0.10 74 22 | 53.4 | 3.96 | 
2. 43 Beowawe #1,............. 20/| 53.1) 0.40 | 75e) 54.28) 6.08) T. 
M 27 | 57.8 | 3.79 69 21) 46.0 0.65 80 28 | 58.0 | 6.85 
1.10 83) 35 | 54.2) 0.08 | South Orange ....... 28 | 53.6) 6.97 T. 
0. 53 | || Carson City .............. 20) 49.9) 0.49 | 25 | 53.0) 5.29 T. 
Fairbury 87) 22) 56.0) 3.25 | * 0.24 Three Bridges. ........... 6.21 
Fort 88 | 24 «(50.6 0.65) | 72 21 | 45.0 0. 43 74 37 | 58.2 7. 82 
Franklin 20, DAS 3.06) 75 22, 49.8 0.40 79 23 | 58.0 7. 98 
M 22 53.8) 3.59 || Goleonda®? .............. 75 | 32) | | 76 24 57.3) 5.68) T. 
Genoa (near)...... ...... 76) 25) 540) 3.19 | Halleck 88 | 18/419) 0.10 Woodstown 6.23 | 
Gering | 0.66 i| Hawthorne............... 80 | 30) 55.5) 0.00 } New Mexico. 
0.80) | Humboldt ............... 76) 20) 49. = | Alamagordo ............. 33 | 60.6 | 0.65 
Gothenburg .............. 3 | | 49.8) 3.01 | Lewers Ranch............ 77| 29 | 51.4 1.71 T. || Albuquerque............. 79 34 
Grand Islandb........... 80; 418) || Lovelocks ................| 78] 31) 534] 0.00 | 0. 36 
| 84 22 57.2 | 2.88 | | | 29) 52.8) 0.00 0. 02 
| 2.36 | Monitor Mill ............. 13 | 45.6 0.38 | 100 37 | 67.5 | 1.48 
Hartington............... si) 20/535 | | 22| 1.10 | Clouderoft ............... | 61) 25) 443) O14) 1.0 
Hastings *! 77 | 23 | 542) 3.87 | Palmetto .. 7 24° «48.6 «(0.48 7. | 88 52.2) T. 
Hay Springs ............. 82) 0.78 | 75| 13/446/| 0.15| 2.0 || East View................ | 27/527) 0.37 
84| 24) 56.4) 3.32 Reno State University.... 76 50.7 0.10 | 80) 23/523) 0.16 
Silve ke 80 28 | 54.2 0.20 Bi? | 32 | 57.2 | 0.26 
Holdredge ............... 80 | 25 | 56.2) 3.66 82) 27/544) Fort Stanton ............. | 77*| 525°) 1.81 
80 25 | 53.6) 2.89 77 | | 8&4 23 | 52.4); 0.42; T. 
ph. 27 | 54.0) 1.25 | 72| 27) 46.6) 0.15 | Fort Wingate ............ 77 | 0.06 
95 19 | 51.8) 1.39) 0.5 75 2450.9 0.00 | 79 24° 52.0) 0,00 
| 28 | 50.1 | 0.25 | 79 | 20 47.2 0.28 | Gallinas Spring .......... | 78) 31 | 55.8) 0.70 | 
Kirkwood*! 824, 224) 48.74) 0.66) New Hampshire. | | #2] 0.47 
80 24) 55.7) 3.83 | 66 23) 47.4) 4.77 T. | Las Vegas Hot Springs.... 78 | 29 | 53.0) 0.68 
87 18 53.5) 3.50 | || Bethlehem ............... | 66) 19) 43.5) 5.09 0.5 | Mesilla Park ............. | 87 30 | 60.8 | T. 
90 14 55.9 | 0.32 | || 74) 21 | 49.0) 6.13 | 78 30. 52.2 | 0.00) 
79°) | 1.46 Franklin Falls ........... 72! 241 47.41 4.95 | 77) 151482! Lazl 7.0 
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500 MONTHLY WEATHER REVIEW. Ocroser, 1902 
observers 
TABLE II.— Climatological record of voluntary and other cooperating Continued 
ita- Temperature. Precipita- | Temperature Pp 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. 
s | | | | a | 3 
a | | a iz | 3 | 
& | | & | = > 
| Ins. | Ins. North Dakota—Cont’'d. | ° Ins. | Ins 
| 72| 19| 641/ T. || Oakdale ................- 76| 26/47.8 0.62, 40 
Addie West Berne.............-- 79) 20 492) 3.66 T. go) 15/417) 1.33 
| 72) 27 51.0] 208 North Carolina. | 
Canaan Four Corners ..... 68 482) 4.57 Henrietta ........ | sale. | Slee! 
Canajoharie 75 22 3.90 : Highlands ............... | Simei apis te 
73 2 O22) 6.32 T. Horse Cove Canel I tal 
70) 24 47.0) 400) T. 47 | O88) 496 (Cedarville. 2.29 
Fayetteville 72| 408| || Marion................... | 3 1.50) T 
| 7) 21/454) 246) T. Southern Pines} ......... | Hanging Reck............ Sissi 
owark : Slael mel aan as 
71 17 45.6 411 1.0 || Statesville................ 6 7 : 
Number Pour ............ 66 14 43.8) 5.26 1.5 Washington............. .| 
74 2% 52.2) 5.39 79 15 41 Mar eee 28 | : 
73 2 53.7) T. Buxton 73 200 4. 7 = 
Richmondville ........... - || Coatharbor ............... 5 
70 29 0.2) 2.28 0.2 || Devils Lake.............. oa | 
Rome 72| 2 496) 470) T. Donnybrook || Montpelier............... | 
"as | 78) 20 448) O93) 20 || New Richmond 34) 59.6) 2.62 | 
South Canisteo ........... 79 | 22 49.5) T. 82, 15 | 43.0) 0.90) T. 
Ticonderoga ....... ..... | 7.7 | 1.0 || Pataskala ................ 
72 26 48.2/ 3.41| T. || New England......... .. | 16 43. 0. 75 
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TABLE II.— Climatological record of voluntary and other cooperating observers—Continued. 


Temperature, Precipita- Temperature, 
(Fahrenheit. ) tion. (Fahrenheit. ) 
= 
Stations. 3 Stations. 
= 3 = 
is eis & 
= = = = 
Ohio—Cont' d. +3 Ins. | Ins Oregon—Cont’ d, = | 
2. 56 | 7 17 | 4 
80 | 30 57.6) 1.99 McKenzie Bridge ........ | 30 
76 30 «53.0 1. 06 McMinnville ............. | 36 
Rockyridge .............. 79 | 28 | 54.2) 2.62 85| 32 
Shenandoah .............. 80 29 53.0 1.37 Monmouth $/#!........... 80 40 
79 2 56. 4) 2.87 | 8&8 34 
80 57.6) 2.34 | 36 
31 6| 1.67 Pines 92 17 4 
Upper Sandusky.......... 292 55.4e 1.81 89 22 | 52.4 
76 29 | 52.9 |. 2.66 | 95 39 | 55.1 
exces 27 | 62.8 1.79 46 | 57.5 
27) 2.07 75 24 | 50.5 
29 | 57.8 2.12 68 | 38 | 49.8 
Wellington............... 77 30 | 53.8) 1.69 90 37 | 56.7 | 
77 27| 54.0) 1.52) T. 78 26 | 51.8 | 
2.44 Warm Spring ............| 83} 26 | 52.4] 
Oklahoma, || Westfork #1. | 70 | 36 | 53.3 | 
2 2. . 88 wan 76 28 | 51.3 | 
59.4 || Williams | 29 | 526 | 
Chandler 8 «62.616 | 22 | 53.0 
ciel da 91 28 62.9); 1,19 79 | 24) 51.2 
oud Chief ..... 87 q 27 | 54.5 
a4 36 63.6 3.00) | 80) 26 | 57.4 
87| 38/643) 1.15 | 70 | 24 30.4 
86 M641 «110 Centerhall..... cool 51.2 | 
6560 37 | 62.7 78 | 26 | 55.8 | 
86) 34/627) 114 70 | 48.1 | 
Sac and Fox Agency...... 37 61.9 | 1.00) 74 | 20 | 48.4 
= | Mauch Chunk....... | 23 | 51.8 
Ural 62.2) 1.25 EXiwood Junction . .. 
Waukomis ........... 68.4) 1.45 72| 24/| 50.9 
Weatherford ........... 90 37 (O85 77 27 | 55.9 
n. 79") 234) §2. 74 
80 | 56.0/....... 74 25 | 54.2 
Aurora (near)............ 82 36 | 72) 23 49.0 
28) 57.6! 0.39 78 26 | 55.4 
Cascade Locks............ 3955.8) 2.69) Lawrenceville........... .| 78| 20°) 49.5 
chaaw 78 35 | 51.5 | 76) 26) 54.8 
88 35 | 53.6 | 1.71 73 27 | 52.4 | 
83 | 0.40 Lockhavena ............. 26/542 
81 32 | 52.4) 3.00) Lockhaven b ............ 
0.37 Lycippus ................, 30| 544 
39° (56.9 Philadelphia ............. 76) 35 | 58.0 
76) #35 6.60 Pocono Lake ............ | 68 48.9 
Government Camp . ...... 73) 30/482) 3.75 4.0 Point Pleasant........... 
77 | 48.6) 0.52 76| 54.9 
81) 32) 544) 0.7 Serr 53.4 
Hood River (near)....... 84 | 33 54.2/ 1.30) || Renovoe................| 
acksonville.............. | 88] 82) 55.0] 0.75) Saegerstown..............| 74| 20 | 50.6) 
| 79) 22) 46.6) 068) T. 78 | 23 | 49.8 | 
Junction City #1. ........ -| 7 | 42) 57.2) 1.00 
amath Falls............ | 88° 19° 4. 74°) 0.85 Selinsgrove .............. 75 | 26 | 54.2) 


Precipita- 
tion. 


Rain and melted 
snow 


= 


2 


Som 
= 


Total depth of 
snow 


> 


2.0 


sss 


Temperature. | 
(Fahrenheit.) | 
Stations, | 
2 
| | 
Pennsylvania—Cont a. | 
South Eaton..............| 74 25 | 52.2 | 
| 74 28 | 51.2 | 
| Uniontown ..............| 75] 32) 57.2 
| 24] 50.4 
Westchester ............. | 56.4 
| 26 | 51.9 | 
Williameport............. 7 26 | 54.0 | 
| 27 | 55.5 
Rhode Island. 
| 33 | 4.6 
Narragansett............. 26 | 53.8 
| 78 30 | 54.0 
Providencea.............| 74 33 4.4 
Providencec ............. | 30 | 52.9 
South Carolina. 
| 88 40 | 66.7 
| Anderson 36 | 63.6 
| 89 39 62.5 
| 87 44 «69.7 
Bennettsville.............) 86 34 | 65.6 
86 35) (65.8 
86 36 «63.6 
| Clemson College.......... | 85 30 | 60.8 
90 84 | 65.2 
| 82 36 64.2 
87 38 | 65.2 
86 35 | 62.7 
Gillisonville ............. S44 37 | 66.3 
ci 7 34 | 59.0 
87 33 | 62.4 
Heath Springs............ 95 $2 | 62.8 
| 83 38 | 64.3 
86 33 | 61.2 
Little Mountain.......... 86) 38 | 64.6 
85 35 | 63.8 
Pinopolis | 82 45 67.1 
St. Georges...............| 85] 66.0 
Seiverm 32 (64.1 
Society Hill.............. M4 39 | 64.0 
Spartanburg ............. 82| 35 | 61.2 
85 ay 65.9 
|| Summerville ............. M 40 65.6 
90 38) 65.6 
MM 36 | 64.0 
ns 88 35 | 64.3 
86 38 (64.4 
Winthrop College ........) 88 36 | 63.0 | 
85 40 | 66.3 
39 | 64.6 | 
South Dakota. | 
| 88 20 | 46.05 
| st] 18| 51.8] 
|} 82] 18) 526] 
87 18 | 48.0 | 
| 82; 21 51.8 
Chamberlain ............. | 84] 22] 51.7 
| 25 | 50.0 
76 | 15) 48.0) 
86) 20 | 54.6 | 
| 15 | 47.4 
77 | 49.8 
83) 19 | 49.5 
Fort Meade .............. 80! 20} 52.0 


501 


Precipita- 
tion. 


Rain and melted 
snow 


92 


57 


Total depth of 


snow. 


~ 
at 


23 33 


| 
0 | 
25 | 
70 | 
42 | 
1 96 | 
65 
5 2 gy 0.3 
14 
| 
25 
29 
10 
40 T. 
06 
26 | 
29 | 
83 
1 
| 42 
) 33 
24 
10 
1. 22 | 34 
0.60 | 32 | 
73 
2. 95 88 
4. 36 80 
3.08 38 
3. 25 31 
3. 49 3. 53 
2. 93 3. 52 
6.39 8.14 | 
4.21 5.94 
5. 73 || 2. 96 
5. 20 3. 25 
3. 48 | 3. 59 
6.78 | 5.97 
4.45 | 3. 79 
2.61 | 5, 28 
6.17 | T. 3. 95 
7.77 | 5. 23 
2.15 | 3. 39 
3. 37 | 4. 58 
int 2 5. 32 | 
5.91 | 3. 02 | 
§.85| T. 3.43 
5.35 | 3.31 | 
3.16) 5.93 | 
2.066; T. 4, 59 | 
7. 42 | 4.93 | 
4.18] T, 4.72 | 
2. 69 
3. 35 | 5. 07 
| 6.92] T. 3. 95 | 
3.79 | 4. 56 
3.98 | 7. 25 | 
4.69 4.04) 
3.10 | 3. 50 
5. 30 | 2. 82 
5. 67 | 4. 36 
8. 87 | 3. 83 | 
5.13 
8.12 | 6. 56 | 
5. 39 3. 07 
2. 22 4. 75 
5. 93 4.31 | 
3. 29 7. 34 | 
4. 86 4. 69 | 
3. 93 | 4.05 
4. 43 5. 36 
4. 58 
4.12 2. 
4.97 0. 
2.74 1. 
5. 38 | 
3. 54 0 | 
8.11 
5. 69 
5.88 
5.68 | T. 
2. 68 
2.77 
3. 99 | 
1. 65 
3.43 
6.05 | 
4.90 » 
29 it 
2.12 


Temperature. 
(Fahrenheit. ) 


Stations. 
| g : 
gige 
| 
a a 
South Dakota—Cont'd. 
Gannvalley .............- M 17 | 51.2 
Grand River School ...... 83 | 12) 47.6 
85) 20 | 53.8 
Ipswich . 73 «15 | 46.3 
46 79 | 22) 50.8 
8) 15 | 47.8 
sO 14 47.9 
sl 16 52.2 
82; 15) 3.0 
82 21 48.6 
19 | 48.2 
82) 22 51.5 
79 27 | 50.7 
Spearfish 75) 24" 45.4 
66.6060 | 7 28 49.9 
yndall.. 80] 16} 52.6 
Vermilion................ | 82) 541 
76 21 | 47.4 
20 46.0 
Springs...... | 26¢) 52. 8¢ 
Tennessee. 
Andersonville ........... 80; 58.1 
87 28 | 61.2 | 
| 86) 27) 60.6 
83 35 | 59.6 
Byrdstown 
Covington 80; 32. 61.8 
ved | 79) 28) 60.5 
79 | 61.4 
Elizabethton ............. 80 34 | 58.2 
| 80 22 | 55.6 
Franklin . &3 31 (60.6 
82 22 | 30.2 
Iron City 82) 26 3.6 
79 | 30) 55.6 
Johnsonville ............ 86 | 28 | 61.5 | 
Jonesboro *!. 78 | 43) 60.6 | 
8629 | 60.6 
83) 28) 61.1 
| 85 BI 
MeKenazie . 33!) 64.2! 
MeMinnville ....... ..... 85 27 | 59.7 
629 | 60.2 
85 27 | 62.2 
83 29 | 62.1 
83 | 31 50.8 
81; 22) 57.2 
ces 78 | 32) 3.7 
73 | 27 | SO 
Tellico Plains............ 85 | «60.8 
79 26 «57.4 
8 | 32) 63.1 
Waynesboro.............. 82) 27 60.2 
Wildersville ............. 79 32) «61.0 
rae, 
s2| 44| 65.2 


Precipita- 
tion, 


Rain and melted 


er 


snow. 


Total depth of 


snow, 


33 


MONTHLY WEATHER REVIEW. 
TABLE II. — Climatological record of voluntary and other cooperating observers—Continued. 


“Temperature. 
(Fahrenheit. ) 
Stations. 
gig 
; 
¢ 
Texas—Cont'd, 
48 68.7 
M 46 «66.8 
| 88 68.0 
52 74.1 
91 39 «66.0 
aN 4 65.0 
93 49 «67.0 
wees 85 40 66.0 
Camp Eagle Pass......... 9% 48 72.4 
67.5° 
90 47 (70.2 
89) 39 66,2 
| 90) 44) 68.1 | 
90 | 73.6 | 
4 48 71.6 
89) 
91 45 70.8 
Fort Ringgeld........... 78.4 
Fredericksburg .......... 65.6 
| 85 41 65.0 
| 86 43 (66.8 
Georgetown .......... . 95%, 444 69,74 
90 | 2 66.2 
90 42 66.7 
89 41 66,2 
69.9 
90 46 «(69.3 
sy 39) «O48 
86 46 680 
Laureles Ranch .......... 
SS 48) 68.0 
89 66.4 | 
89 44 691 
92 37) 65.6 
Mount Blanco............ 37. «62.4 
Nacogdoches ............. 894 3 
| New Braunfels ........... 49 «69.2 
Pearsall . 90 52. 72.7 
90 49 73.4 
90 37) «65.0 
86 61 74.2 
92 73.0 
87 39°65. 8 
Santa Gertrude Ranch... 
Shaeffer Ranch........... 96 55 73.8 
Sulphur Springs.......... 85 4 65.5 
Tem 43 (66.6 
Trinit 9 45° (688 
SS 45 «465.7 
85 460 «66.8 
| Waxahachie .............| 40 «65.3 
Weatherford ............. 8 42 66.0 
90 48 71.1 | 
91 50 | 72.4 | 


Precipita- 
tion. 


Rain and melted 
snow 


Total depth of 
snow 


BRE SP SHS: 
= 


t 
<= 


3.71 


. 40 


Ocroner, 1902 
Temperature. Precipita- 
(Fahrenheit. ) tion, 
= 
| = 
= s So ss 
2 s a 
Utah. | 9 Ins. Ins. 
2 28 55.2 0.00 
0000 79 | 21) 49.4) 0.58 
75 | 38 49.4) 0.20 
74 30 | 53.2 0. 00 
Corimne ... 82) 26/526) 0.61 
79 15 45.7 0.18 
8) 19/508 0.20 
78 | 28 | 51.6) 021 
755) 303) 50.7), 
Fort Duchesne ......... M4 13 43.6 «(0.00 
75 29 | 52.2) 0.15 
79 22 | 3.2); 0.05 
Government Creek . 77>) 52.0%) 0,17 
90 2555.9 0.03 
78 203 49.6 O10 
79 20 | 46.2) 0.45 
76 44.1 0. 52 
71 23 | 47.1 
76; 29 | 49.6) 1.62 
71 | 40.2 0.00 
76 32) 41.4) O.51 
|; 78) 26) 0.40 
71) 22) 44.0 0.40 
79 | 28/528) O10 
29 | 56.3 
Mount Nebo ............. 80) 20 O45 
77 34 (0.22 
78 2650.5 O61 
75) 19 46.5) 0.93 
75 17 | 48.4) 0.35 
874, «#274 52.44 0.68 
80 21/462) 0.50 
Un ces 7 19 47.8 0.49 
Soldier Summit .......... 68° 
7s 48.9); 0.20 
| 80) 20) 47.8) O41 
79 34 | 52.5 | 0.28 
74 10° 39.9) 0.22 
78 2 451.0 «0.05 
80 17 O05 
78 42. ¢ 0, 30 
Vermont, 
69 26 | 48.8 | T 
66 17 | 42.5) 3.68 
Enosburg Falls........... 70; 18/437) T. 
69; 2047.9 5.78 I 
Norwich . 70 | 18) 44.8 4.99 
St. Johnsbury . . 70) 18 45.6) 3.98) T 
68; 22) 45.8) 5.31 
Woodstock 20/468) T 
Virginia, 
31 | 57.8) 6.90 
78 | 29) 59.4) 4,94 
Barboursville ............ 9%) 60.9 7.79 
Bigstone Gap ............ | 30 57.6 1.63 
80; 24 3.06 
| 31 584 1. 60 
81) 32) 59.8) 4.01 
Buckingham ............. SS 27 58.8 | 5.95 
Burkes Garden........... 74 21 | 3.7) 2.36 
Charlottesville ........... 81) 35 | 59.4) 8.97 
Dale Enterprise .......... 80 25 | 56.2) 3.08 T 
82; 30 | 59.6) 7.00 
Fredericksburg .......... 79 3106 9.66 
Grahams Forge ......... . 794, «249 §4.4¢) 2.18 
40 | 64.7) 2.45 
Hot Springs’.............. 74| 24/534! 2.97 
35 2.2 2. 46 
87; 2 57.6) 412 
| Newport News ........... 89 43 | 66.2 | 3.80 
83 31 61.0) 2.58 


| 
| 
Ins. 
2.82 
3. 68 
0.30 
0. 88 
0.35 
10,24 
1.47 | 
0.92 
} 1.74 
5Y 2 78 
45 i 3. 22 
95 | 2. 68 
2.79 
7. 11,21 
57 
29 
57 
47 
35 T. 
0.40 | 
0.76} T. 
0, 22 
0.85 | T. 
1, 80 1.3 
0. 48 
0. 57 | 3.21 | 
0.14; 2.35 | 
1.75) T. 1. 33 
2.16 | 2. 55 | 
1.38 1. 90 | 
0. 35 | 1. 25 | 
0, 87 | 
0. 26 | 
2. 22 2. 32 
2.64 0.05 
| 1. 45 | 3.30 | 
2.75 | 
2. 27 | 
1.07 1.41 
214 2. 63 | 
1. 82 7.91 | 
2.78; T. 1.35 
2. 80 | 2.45 
1.07 2.61 
0.75) 3. 69 | 
2.52 | 2.79 | 
3.01 2.96 
| 3. 00 | 2. 92 
2.70 
0.96 
3. 89 3.33 
2. 80 
18 | 7.01 
60 0. 57 
T. 1. 67 
02 3. 40 
2.40 
86 2.45 
25 0.25 
ow 2. 95 
68 2. 53 | 
60 2.77 | 
| 3. 22 | 
vl 1, 05 
2 1. 26 | 
32 | 1.17 | 
90 5. 57 
80 | 2.04 | 
87 | 3. 80 
| 1.41 | 
79 | 
25 | 2.95 | 
60 | 2.08 
70 | 2.90 | 
28 | 2.70 | 
00 | 1.38 
87 
0. 80 1.51 
2.09 
3. 48 | 1. 26 | 
0. 66 1.12 
3. 82 | 3. 20 
2. 50 | 2.50 
2. 55 | 1.71 
2.97 | 2. 48 
4.19 | 2.49 
3. 10 9, 37 
2. 22 | 2. 87 
3. 57 0. 98 
1, 36 3. 40 
1.58 3. 40 
2. 38 | 2.19 | 
3.05 
1.98 | 4.90 
3.13 3.06 


snow. 
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Stations. 


Virginia—Cont'd. 


Rockymount ............. 


Stephens City 
Williamsburg ...... .... 


Washington. 


Bremerton ............... 


Bileneburg ............... 


Grandmound 


Granite Falls ............ 


Mount Pleasant.......... 
Moxee Valley ............ 
Port Townsend........... 
Pullman ...... was 
Rattlesnake Mountains... 


Wenatchee (near) ........ 


Whatcom .......... 


West Virginia. 


| 


Green Sulphur ........... 


Huntington ........... 
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Rain and welted 
snow. 


= 


oa 


a 


4 H by é 


Precipita- 
tion. 


Total depth of 
snow, 


Ins. 


Stations. 


West Virginia—Cont d. 
Martinsburg ............. 
Morgantown ............ 


New Martinsville ........ 


| Point Pleasant 
Williamson .......... 
Wisconsin. 


Meadow Valley .......... 
Medford.......... 3 
New Holstein ........... 


Port Washington 


Prairie du Chiena 


Valley Junction ......... 


Evanston . 


Fort Laramie ............ 
Fort Washakie ........... 


Fort Yellowstone 


snow. 
snow, 


Rain and melted 


Maximum. 
Minimum. 


| Total depth of 


| 


awd 


~) 
nw 


& 
— 


2) 


Stations, 


South Pass City .......... 
| Thermopolis ............. 
| Wheatland 


Barros . 


| Bayamon 


Hacienda Coloso ......... 
Hacienda Perla .......... 


Morovis....... 


Bam 
San Salvador............. 
Santa Isabel ............. 


Utuado . 


Merico. 


Ciudad P. Diaz..... ..... 
Leon de Aldamas ........ 
New Brunswick. 

Isthmus of Panama, 


West Indies. 


| Roseau, Domipica........ 


Late reports for September, 1902. 


Alabama. 


Alaska, 


California, 


| San Miguel Island........ 


Kansas. 


Missouri. 


Nebraska. 


Kearney........ 


North Carolina. | 
Spring Hope *!,.......... 


North Dakota, 


Oregon. 


Springfield #?............ 


South Dakota. 


Rain and melted 
snow. 


Maximum, 
Minimum. 


Mean. 


Wyoming--Cont'd. 
| Irma 


= 


oe 


SP 


ZR 
28 
SS 


SS 


Coal Harbor.............. 
_ 


= 


02 503 
TABLE II.—Climatological record of voluntary and other cooperating observers—Continued. 
Temperature. | Temperature. Precipita- | | Temperature, Precipita- 
( Fahrenheit. 4 | ( Fahrenheit.) den. (Fahrenheit. ) tion, 
28 
sials: 78 
= s = | 
3/8/8 | = 
| | | 
e ° | Inc, | ° ° | | Ins. |e | Ins. | Ins. 
75 | 28 | 54.6 80| 24/ 55.5 | 2.62 | 0.34 | 
| 27 | 4.55 | iron 74| 3% 0.53 | 
76 32 | 57.2 3. 95 | Kimball Ranch........... 75* 32k k O61) 
Spottsville ............... 84) 28 | 61.8 | Moundsville.... 76] 56.7) 3.14 71 19 0.74, 0.5 
81 29 | 58.2) 2.70) Lolabama Ranch.........; 73 16 0.62 T. 
| 29 | 60.0) 2.10 | 0.70 
22 | 53.3) 0.90 | 0.50 
2. 63 0.8 
2. 65 0.45 
51.6 | 6.21 5.18 0. 04 
3.47 | T. 0.74| 1.0 
8 | 32/5 3. 36 5.50] T. 0. 32 
73) 39/5 4. 22 2.21 | 0.71 
73 28 4 0.84 3. 30 Pi | 
Centralia ...| 88] 30/5 2. 69 3.59] T. 909 58 73.1 | 13.52 
0.61 88 65 782 5.46 
34 5 7.10 3. 53 | 91 68 80.1 6.08 
0.76 2. 53 .| 87 54 73.4) 4.46 
20 | 5 0. 30 97 66 81.0 9.17 
71| 2/4 0.31 | 1, 32 | 92 54 74.6) 4.36 
72| 38/5 0. 67 1. 57 | 91 70 80.0 1,91 
78 4 0. 46 1.58 | T. 56 «3.43 
694) B54 5 1. 65 1.55 | S01 
77 23) 4 0.74 0.68 T. Coamo. | 93 60 79.2 5.30 
83 | 32/5 2.31 Bayfield 2.56| T. 670 (79.2) 3.21 
2. 21 1. 69 65 78.7) 3.19 
78 415 4.15 3.06 0.5 | Hacienda Armistad....... 58 77.0 3.19 
37 | 53.0 | 2.08 2. 87 | 91 60 76.8 6.52 
75 0. 08 Darlington 9.16 62 79.4 6, 31 
0. 26 90 76 82.9) 4.94) 
83 35 | 8 0.92 88 65 77.2) 3.24 
Mayfield $2 | 5 3. 50 67 79.6 8.43 
Mottinger Ranch 79 37 | 5 0. 46 90 60 76.4 7,31 
79 | 38/5 2. 08 93 65/787) 3.88 | 
83 | § 0.91 96 68 79.8) 8.82 
81 35 | 5 2. 98 Grand River 1.98 98 | 68 | 76.0) 12.74] 
69 0.51 7 29 | 50.4) 1.18) 
82} 32/5 0.70 68 | 20/ 45.0) 2.40/ T. 5.17 | 
73 30 | 1.08 m) 22/492!) 1.78] T. 3.74 | 
79| 20) 0.66 84) 15 45.3) 2.20 6.93 | 
71| 22) 460) 2.61 5.04 
Snohomish . 80 32 | 52.4 1.74 3. 20 2. 64 
| 3.50 1.73 0.74 
4.96 1.45 
0.50 4.78 
7.10 1.57] T. 
0.72 North Crandon........... 49 19°) 4 2.54| T. 11. 26 
0.01 76; 26/4 2. 23 | 10. 67 
5.98 74| 22/4 F. 
0.340 Oshkosh. .... 25 | 2. 22 | 72 79.3) 4.71 
Jans 77 35 | 53.9) 1.74 70; 32/5 2.46) 'T. 
4) T. | 20 | 
69 31 1,20 87 | 29/5 1.22 | 
Racine ...................| 32) 5 1.39 
26 3.50 | Sheboygan ..............., 74] 28/5 1.73 63 48.7 
20° 2.58 T. Stevens Point 75 | 1.37) | 62 16 46.2 
1.72 71, 4 2.20 | Mine Harbor.............| @ 32. 48.9 
21 1, 83 82; 25) 2.34 25 48.2 | 
22 2.85; T. 25/5 1.88 | 'T. 
83) | 270) =i 116 93.9 
ol mia Fort Mohave .............. 115 49 | 84.2 
Cres 3058.4 57 Whitehall................) 79 | 25| 4 1.92 73 62.0 
56.8) B68 T. Wyoming. 
86 25 56.4 37 | T. 80 23 5 0.27 | T. 37 (65.0 2.08 
Elkhorn..... 7y | 30 | 57.3 39 Bedford ........ 051) 65.03. 44 
eiv. | 0.03 'T. 60.2/....... 
Centennia 65| 14) 4 0. 82 
77 10 4 93 46 70.0 3.61 
25 74, 18/4 
32) 57.2| Mss 87| 0. 53.80.78 
76 29 55.5 | 16 72; 2/4 0.20, T. 91 40 59.6 «60.60 
B@Wieburg ..............., a4 93 | 72 19| T 
27 | 82 20 0.60 28) 006] 1.90 


Isthmus of 


A 
La Ke 


Rain and melted 
snow. 

Total depth of 
snow. 


Maximum. 
Minimum. 


~ 
> 


32 
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TABLE II. — Climatological record of voluntary and other cooperating observere—Continued. 


EXPLANATION OF SIGNS. 

* Extremes of temperature from observed readings of dry 
thermometer. 

A numeral following the name ofa station indicates the 
hours of observation from which the mean temperature was 
obtained, thus: 

1Mean of 7a. m. +-2p.m.+9p.m.+ 9p. m. +4 

2. 


2 Mean of 8 a. m. + 8 + 
3Mean of 7 a. m. + 7p. m. + 2 
4Mean of 6 a. m. + 


5 Mean of 7 a. m. m,. +2 
6 Mean of readings hours reduced to true daily 
mean by special tables. 


The absence of a numeral indicates that the mean tem- 
perature has been obtained from daily readings of the maxi- 
mum and minimum thermometers. 

An italic letter following the name of a station, as “ Liv- 
ingston a,” “‘ Livingston 6,” indicates that two or more ob- 
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servers, as the case may be, are re vorting from the same 
station. A small roman letter following the name of a 
station, or in figure columns, indicates the number of days 
missing from the record; for instance ‘‘®’’ denotes 14 days 
missing. 

No note is made of breaks in the continuity of tempera- 
ture records when the same do not exceed two days. All 
known breaks, of whatever duration, in the precipitation 
record receive appropriate notice. 

CORRECTIONS, 

December, 1901, page 583, third column, under Isthmus 
of Panama, make values at La Boca read 90°, 73°, 81.0°, in- 
stead of 86°, 74°, 79.2° 

August, 1902, California, Hanford, make minimum and 
mean temperatures read 49° and 75,9°, instead of 41° and 
71.9°, respectively. 

September, 1902, make minimum and mean te miperatures 
read 40° and 74. 20! instead of 32° and 70.2°, respectively. 


| — 

| Temperntare 

| 4 E 
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Stations. 


New England. 


East 
Nantucket, 
Middle Atlantic States. | 
Binghamton. 
New York, N. Y...... 
Ly 
BR... 
Cape May, | 
} 
Cape Henry, Va.*.......... 
South A tlantic States. | 
Hatteras, N. ¢ | 


Wilmington, N.C | 
Columbia, 
Savannah, 
Jacksonville, Fla 
Florida Peninsula, 


Eastern Gulf States, 
Meridian, ............. ..... 
Western Gulf States, 
Corpus Christi, Tex | 
Ohio Valley and Tennessee. 
TORS 
Lexington, 
Evansville, 
Indianapolis, 
Cincinnati, Ohio ol 


Lower Lake Region, 


Syracuse, N. Y 

Cleveland, 
Toledo, O \ 


Escanaba, 
Grand Haven, Mich. ................ 
Marquette, 
Pest Huron, Mich 
Sault Ste. piarie, 
Milwaukee, Wis 
Green Bay, Wis ; 

North Dakota. 

Moorhead, Minn...................... 
Bismarck, 


Component direction from— 


Direction Dura-— 


PR SPSS SS 


PREPRESS 


2 


444049444 444404 4 Anas 


FES SS 


FEE 
Si 


* From observations at 8 p. 
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TABLE III. ~—~Tieeatinnt wind from mumnisnnenmaberbutien m. and 8 p. m., + daily, during the month of October, 1902. 


| 
| 


Stations. 


Uj q 

La C rosse, Wis. 
Davenport, lowa.. 
Des Moines, Iowa 
Dubuque, 
Cairo, 
Hannibal, Mo. + 
Missouri Valley. | 
Columbia, 


ngfield, 


Sioux City, dive 
Yankton, 
Northern Slope. 

Havre, Mont.......... 

Miles City, Mont 
Kalispell, 
Rapi¢ City, 
Cheyenne 


Middle Sl 


"Southern Slope. 
Amarillo, 

"Southern Plateau. 
Independence, Cal . 

Middle Plateau. 

Winnemucca, Nev 
Salt Lake 
Grand Junction, Colo................ 
Northern Plateau. 
W 


Seattle, Wash .......... 

Tacoma, Wash.... oe 

Astoria, Oreg .. 
Portland, ons 
Roseburg, Oreg 
Middle Pacific Coast Region. 
Mount Tamalpais, Cal ............... 


San Diego, 
San Luis Obispo, Cal................. 
est 
Basseterre St. Kitts, 
Barbados ............... 
Colon, Columbia, 8. A. + .. 
Grand Turk, Turks Island +... 
Hamilton, Bermuda 
Havana, Cuba ...... 
Kingston, Jamaica 
Port of Spain, Trinidad, W. I +.. 
Puerto Principe, _ 
Roseau, Dominica, W.If............ 
San Juan, Porto Rico................ 
de 
Santo Domingo, 8. Dom., W. 1 ....... 
WN 


+ From observations at 8 a. m. only. 


Component direction from— 


Direction Dura- 


— 
x 


aaa 


S25 


# 


ea S99 


PPPPSS 
S420 


S98 


wit 
PRESS 
4444 40244 


AP 


505 
Resultant. 
Ta- | | Hours. | Hours. | Hours. | . 
All ° Hours. 23 18 18 
ion sare. | 14 6 5 | 3 
| 19 36 5 11 18 18 | 20 18 | 21 | 34 11 
15 21 6 30 | 16 | 22 | 
in- ‘ 18 14 21 16 | 15 
26 15 25 19 | 32 9 
n | 21 
19 25 20 34 | 10 | 15 14 2 
ax 9 9 8 7 
16 22 17 28 22 
22 18 17 : | | 
26 16 13 21; 27 12 75 24 
27 15 24 18 19; 13) 
25 19 13 18 8 13) 7 | 
10 8 22) 12/ 19 18 6 
23 4 (17 21 10 28 7; 2) 18 3 
18 25 22 12 12 x | 10; 13) 
25 20 1 13 | 14 4 
‘ 16. 17 21 21 | > | 
2 12 14 9 | 24 
9 2 10/ 20 | 22 
23 36 w. 21 6) 
23 2) on 49 20 13 28 8 
25 9 e. 21 16 16 | 
30 | 26 | 14 on. 32 
9 n.be. 23 15 28 2 
31 7 27 | 12) n. 32 e. 28 24 15 22 3 17 
34 8 nile. 26 31 4 
2 | 0 26 ll) n. 33 e. 28 — 
2 10 29 e. 19 16 34 
20 4 | 12 
19 1 15 29 e, 21 19 7 25 24 10 
9 13 7 32 19 24 23 14 7 
27 5 24 22 e. 24 18 17 18 25 | : 
3 i7 45 e. 12 10 30 21 4 
18 12 36 78 e. 30 14 16 21 21 i6 
37 8 31 | 42 | 29 18 3 
‘ 12 
22 18. 18 14 26 
29 
4 34 | | 31 10 
17; | 6 18 | 9 
17 4 23 3; 3 on 6 
12 30 21 | 1 S 18 | 16 | 20 26 
5 32 | | pad 
8 28 | = 14 33 17 
19 18 28 19 12 | 13 
10 10 7 | 26 | 21 
- 6 7 24 25 8 8 
19 18 17 80 1 29 
12 27 13 0 18 | 
28 5 11 Neah Bay, Wash... 15 28 
13 8 15 0 7 
6 16 7 7 10 17 21 10 
16 28 14 18 18 13 22 23 18 
i7 24 23 17 41 9 11 29 6 
12 28 76 12 10 
Perkersburg, Ww. 28 | 68 18 19 
| | 19 25 15 
14 26 13 26 21 4 
17 28). 12 Sacramento 15 37 
_ ge 26 San Francisco, Cal ................... 0 
oche , N. 8 28 28 13 South Pacific Coast Region. 15 13 
13 15 | = 15 18 8 
6 14 13 36 7 
. 13 27 16 17 14 
= | 26 10 
troit, Mich 17) 15 6 
Upper Lake Region. | as | 17 | 9 27 | 18 4 13 
17/2 | 18 21 | 
12 1 15 
| [| wl 19, 18 
17 13 | 26 13 11 14 
18 19 | 2 13 4 1 
24 ll 21 7 | 14 16 
15 12 
13 16 | i 30 25 
24 16 | 20 6 ll 7 
” 29 22 
} 6 
92 | 2» 14 49 7 
65 —_5 
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TABLE IV.— Thunderstorms and auroras, October, 1902. 


31 


| 


| 


| 


21 | 22 


| 


18 19 20 


Sor 
- 


- . . } 


S ss EST ARI sce 


Texas 

Vermont 

Washington ........ 

Wisconsin .......... 
ab 


South Carolina ..... 


Pennsylvania ...... 
Rhode Island ...... 


Oregon 


North Dakota...... 
Oklahoma.......... 


New Hampshire.... 
New Jersey......... 
New Mexico........ 
New York.......... 
North Carolina .... 
Ohio. ...... 


Nebraska.........- 


Montana .......... 


Mississippi ........ 
Missouri .......... 


Minnesota......... 


Michigan. ......... 


Maryland.......... 
Massachusetts ..... 


Indiana ............ 
Indian Territory .. 
Kentucky .........- 
Louisiana ......... 
Maine.......-. «+. 


Dist. of Columbia. . 
Florida. 
Georgla 


Connecticut ........ 
000 20 608 


California .......... 
Colorado ........... 


| 
States. 1/3 5 6/7) 8 9 | 10/1 12 15 23 23 29°30 
4 | | | | | | } | 
led | | | 
16 | 37/52/26) 55) 8) 6) 99 149 40 | 13 | 37 108 119 117 68 | 39 | 49 | 86 | 77 1114 [137 | 36 5 | 26 | 33 | 31 |1,800 
| 
| 
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TABLE V.—Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate of fall equaled or exceeded 0.25 in any 5 minutes, or 0.75 
in 1 hour during October, 1902, at all stations furnished with self-registering gages. 


Stations. 


Atlanta, Ga...... ......- 
Atlantic City, N. J.... . 
Augusta, 
Baltimore, Md..........- 
Binghamton, N. Y....... 
Bismarck, N. Dak........ 
Boise, Idaho........-...- 
Boston, Mass............- 


Cairo, Ill... .. 


Charleston, 8. C.......... 


Charlotte, N.C.... 


Chattanooga, Tenn...... 


Chicago, 


Cincinnati, Ohio......... 
Cleveland, Ohio.......... 
Columbia, 
Columbia, 8. C..........- 
Columbus, Ohio... ....... 
Corpus Christi, Tex..... 
Davenport, lowa......... 
Des Moines, Iowa....... 
Detroit, Mich............ 
Dubuque, Iowa.......... 


Duluth, Minn......... 


Eastport, Me............ 
Escanaba, Mich.......... 
Evansville, Ind ......... 
Fort Smith, Ark.... .... 
Fort Worth, Tex........ 


Galveston, Tex... 


Grand Haven, Mich .... 
Grand Junction, Colo... . 
Green Bay, Wis.......... 
Harrisburg, Pa.......... 
Hatteras, N.C........... 
Huron, 8. Dak .......... 
Indianapolis, Ind....... 
Jacksonville, Fla........ 
Jupiter, Fla......... 


Do. 


Kalispell, Mont ......... 
Kansas City, Mo......... 


Key West, Fla........... 


Knoxville, Tenn ........ 
La Crosse, Wis.......... 
Lewiston, Idaho........ . 
Lexington, Ky.......... 
Lincoln, Nebr........... 
Little Rock, Ark........ 


Memphis, Tenn......... 
Meridian, Miss.......... 


Nantucket, 


Oklahoma, Okla......... 


Omaha, Nebr........... 


Palestine, Tex........... 
Parkersburg, W. Va..... 
Pensacola, Fla........... 
Philadelphia, Pa... ..... 
Pittsburg, Pa............ 
Pocatello, Idaho......... 
Portland, Oreg.......... 


Pueblo, Colo 


St. Louis, Mo 


San Diego, Cal 


Sandusky, Ohio......... 
San Francisco, Cal ...... 


Savannah, Ga 


Seattle, Wash 


Milwaukee, Wis......... 

Nashville, Tenn......... 


St. Paul, Minn .......... 
Salt Lake City, Utah.... 


Scranton, Pa............ 
Shreveport, La.......... 
Spokane, Wash.......... 
Springfield, Ill.......... 
Springfield, Mo ......... 


Total duration. 


From— To— 


12:44 p.m. 8:25 p.m. 


D.N. | 3:30 p.m 
2:37 p.m m 
7:10 a.m > 


3:05 p.m.! 4:30 p.m, 1.4 


of precipita- 


Total amount 
tion. 


ear 


-| 9.01 0,08 | 0.21 0.33 | 0.48 O67 1 | 


4:10p.m.i T. | 0,24 


Ed 

2- Depths of precipitation (in inches) during periods of time indicated. 

3 

22 5 10 1 20 | 2% 30 35 | 40 45 50 60 | 80 100 | 120 
EtG min. min. min. mip. min. min. min. min, min, min. min. min. min. min. 


0.04 | 0.16 | 0.39 | 0.47 | 0.49 | 0.53 | 0.58 | 0.75 | 0.85 | 0.91 | 0.94 | 0.97 |......].. .feeeeee 
0.02 | 0.09 | 0.16 | 0.43 | 0.88 | 1.41 | 1.65 | 1.76 | 1.86 
0.02 | 0.08 | 0.36 | 0.66 | 1.01 | 1.24 | 1.45 | 1.83 | 2.10 | 2.12 | 2.22 | 2.42 | 2.76 )......)..... 
0.51 | 0.11 | 0.20 | 0.37 | 0.48 | 0.56 | 0.62 | 0.74 | 0.83 | O85 |... ees 
0.60 | 0.19 | 0.33 | 0.61 | 0.89 | 1.16 | 1.35 | 1.52 | 1.70 | 1.77 | 1.90 | 2.07 | 2.47 |......]...... 
0.05 | 0.07 | 0.19 | 0.36 | 0.56 | 0.78 | 0.91 | 0.92 | O94) 1 1,3 
0.04 | 0.11 | 0.21 | 0.35 | 0.43 | 0.50 | 0.55 | 0.62 | 0.71 | 0.75 | 0.77 | 0.82 |......]......]...... 


Excessive rate. 
Ended— 
| Began 
| 20-21 | ae p. —4 
20 | 6:36 p.m.) 8:25 p.m. | 
22-23 | 10:50 p.m.) 12:40 a.m. 
| | 
23-24 | 8:25 p.m. | 
Lynchburg, Va.......... 26-27 |... 4 12:10 p.m. | 1:25 p.m. 1,28 0.54 | 0.68 | 0.94 1.04 
Raleigh, N.C........... i "5:58 p.m.| 1.63 7:08 p.m. | 7:55 p. mi 
9 | 
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TABLE V.—Accumulated amounts of precipitation for each 5 minutes, etc.—Continued. 
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— 4 
Total duration. 35 Excessive rate. < Depths of precipitation (in inches) during periods of time indicated. 
Bs 
3 
_ 10 15 20 25 30 35 40 45 50 60 80 86100) «120 
From To— Began Ended min. min. min. min. min. min. min. min. min. min. min. min. min. min. 
Toledo, Ohio ........... 18 4:00am. a.m, 0.86 4:17 a.m 4:52 a.m. 0.01 | 0.11 | 0.12 | 0.20 | 0.36 | 0.52 | 0.66 | 0.72 | 0.73 
Vicksburg, Miss ........ | 13 2:10 p.m 2:53 p.m. 0. 65 2:20 p.m 2:50 p.m OL 0.04 0.15) 0.38 0.56 0.64 
Wilmington, N. C....... 56 6:20p.m DN. | 1.31 6:55 p.m.| 7:25 p.m.| | | O12 | OSB | O45 | | OGD | OGD 
Yankton, 8. Dak ........ | 25| 7:25 p.m.) 8:50p.m./ 0.70) 7:25p.m.; 7:35 p.m.| 0.00 0.33 0.50 | 0.51 | 0.52 |....../...... ele 
Cienfuegos, Cuba ....... 12 3:57 p.m 5:12pm. 1.30 4:03 p.m 4:50 p.m T. 6.06 60.09 615 06.30 048 6.72 OES 
4 p.m 5:12pm. 1.09 4:35 p.m 458 pm. 6.25 6.58 0.95 1.08 1.09 ).... 
16 10:23 p.m.) 11:25p.m.) 1.09 | 10:27 p.m.| 10:55 p.m.| 0.01 0.22) 0.56 | 0.71 | 0.88 | 0.97 | 1.03 | 1.05 1.06 
oe 26 5:20 p.m 955 p.m, 1.48 5:52 p.m 7:24pm. 6.01 0.13) 0.23) 0.38 0.47) O51) 0.57 0.58 0.59 0.60 0.61 0.66 0.96 1.17) 1.2% 
Puerto Principe,Cuba ... 11 6:47 p.m 7:40 p.m. 2.34 6:50 p.m.| 7:30 p.m.| 0.02 | 0.23 | 0.60 | 0.90 | 1.36 | 1.73 | 2.06 | 2.22 | |... 
San Juan, Porto Rico... 9 2:05 p.m 3:20 p.m. 1.15 230pm. 3:15pm. 06.14 6.22 6.50 055 055 0.60 0.63 0.67 0.89) 1.01 
Santiago de Cuba, Cuba. . 31 145 pm. 3:47pm. 1.28 2:30 p.m | | | 
Santo Domingo, 8. Dom. 8 3:15 D. N. 0. 58 5:05 p.m | cle 
+ September 30 to October 1. 
TABLE VI.— Data furnished by the Canadian Meteorological Service, October, 1902. 
Pressure, in inches. Temperature. Precipitation. Pressure, in inches. Temperature. Precipitation, 
< a a 16 Zia < 2 6 
Ins. Ins. Ins. e bd Ins. Ins. Ins. Ins. Ins. ‘Ins. Ins. Ins. \Ins, 
St. Johns, N. F......... 29.88 45.9 +05 52.7 39.2 464 —0.71 Parry Sound, Ont ..... 29.30 30.00 —01 44.5 40.6 53.3 4.61 — 0.51 
Sydney, ©. B. I.........| 29.94 29.98 +.02 47.6 11 «418 —0.51 Port Arthur, Ont...... 29.26 29.97 —.01 40.6 4+ 0.7 48.3 382.9 2.78 + 0,22) 
29.90 30.01 49.7 2.5 58.4 411 4.25 —1.30 Winnipeg, Man ....... 29.13 29.97 —.01 41.9 +28 3.3 30.9) 1.93 + 0.23 T 
Grand Manan, N.B....\ 29.98 29.98 —.02 48.1 1.2 «641.3 3.63 —1.08 Minnedosa, Man ...... 28.17 30.02 4.05 41.2 + 3.4 52.5 22.8) 0.70 — 0.0 1.6 
Yarmouth, N.S........ 29.96 30.03 4.01 48.8 +12 5.6 41.9 3.49 T. | Qu’Appelle, Assin..... 27.70 29.96 |—.01 421/427 540 30.2) 0.10 — 1.00 
Charlottetown, P. 29.92 29.96 00 47.5 +10 40.4 2.91 —1.99 T. Medicine Hat, Assin.. 27.68 29.97 47.9 +3.1 623 33.4) O39 — 0.19 
Chatham, N. B......... 29.88 29.909 —06 45.2 422 543 361 314-072) Swift Current, Assin.. 27.41 30.00 | 44.1 42.0 57.2 31.1 0.08 — 0.80 0.2 
Father Point, Que...... 28.89 29.91 —.04 39.8 0.0 46.4 33.3 3.76 .86 1.9 Calgary, Alberta ...... 26.37 29.91 — 04 45.0 44.9 32.4 0.61 4+ 0.13 T. 
Quebec, Que............| 29.64 | 29.97 —.08 41.2 — 1.2 47.9 345 4.44 41.29 0.2 | Banff, Alberta......... 25.37 29.98 4.03) 40.4 41.1 511 29.8 1.72 +0.70 63 
Montreal, Que.......... | 29.79 30.00 —.01 45.0 40.2 52.1 37.9 2.67 —0. 46 Edmonton, Alberta.... 27.60 29.90 —.03 | 44.2 +3.1 6.4 32.0 0.30 — 0.40 
Bissett, Ont ............ 29.41 30.038 4.02 389.4 —3.4 50.0 454 42.11 2.0 | Prince Albert, Sask.... 28.35 29.93 —.04 38.8 27.5 0.15 — 0,70 0.6 
Ottawa, Ont ............ 2.73 3.06 +.06 43.8 52.2 35.4 3.31 40.76 T. Battleford, Sask ....... 28.20 29.96 —.O1 | 41.8 4+ 2.2 | 28.6 0.14 — 0.31 
Kingston, Ont.......... 29.70 30.01 —.02 48.0 41.0 56.6 39.3 3.46 40.73 T. Kamloops, B. C........ 28.74 29.96 -00) 49.2 58.5 39.8 T. — 0.61 
Toronto, Ont ........... 29.65 30.08 —.01 48.7 +2.1 57.3) 40.0 2.77 +0.41) T. || Victoria, B.C.......... 29.91 40. 01 52.4 +3.2 57.9 46.9) 1.09 — 1,28 
White River, Ont ....... 28.67 30.01 +08 35.6 41.5 45.5 2.6 3.11 40.76 22 Barkerville, B.C...... 2.65 29.97 +.08 | 40.3 40.6 49.6 36.9 O91 — 1.79 03 
Port Stanley, Ont ...... 29.39 30.08 —02 49.1 41.3 57.7 2.46 —0.52 1.3 Hamilton, Bermuda... 29.88 30.04 +.02 | 74.2 4+ 1.2 78.6 69.8 13.18 + 6.47 
Saugeen, Ont........... | 29.32 30.08 47.7 + 1.6 55.7 3.82 40.65 0.1 


| 

| 

| 


Ocrorer, 1902. 


Stations. 


Mississippi River. 


St. Paul, Minn, ......... 4 
Landing, 


La Crosse, Wis.. 


Prairie du Chien, "Wis...... 
Dubuque, lowa.........-.- 
Leclaire, lowa............- 
Davenport, Iowa........... 


Muscatine, lowa.. 
Galland, . 


Keokuk, Iowa............. 
Hannibal, Mo.............. 


New Madrid, Mo........... 
Memphis, Tenn............ 
Helena, Ark.. 
Arkansas City, “Ark... 
Greenville, Miss. 
Vicksburg, Miss... 
New Orleans, La........... 
Yellowstone River. 
Glendive, Mont............ 
James River. 


Huron, 8. Dak. ............ 


Missouri River. 
Townsend, Mont.. 


Bismarck, N. Dak. ........ 


Pierre, 8. Dak. 


Sioux City, 


Omaha, Nebr.. 
St. Joseph, Mo. . ae 
Kansas City, 


Boonville, Mo.............. 


Hermann, 
Illinois River. 
Youghiogheny River. 

Confluence, Pa.. 


West Newton, 


Allegheny River. 
WD 


Monongahela River. 
Weston, W. Va............ 


Fairmont, 


Greensboro, Pa............ 
Lock No. 4, Pa. 
Conemaugh "River. 
Johnstown, Pa............. 
Red Bank Creek. 


Brookville, Pa............. 


Beaver River. 


Elwood Junction, Pa. 


Great Kanawha, River. | 
Charleston, W. Va......... | 


little Kanawha River. 

Glenville, W. 
New 

Cheat River. 


Rowlesburg, W. Va....... 


Ohio River. 
Davis Islar 


Point Pleasant, W. Va..... 


Huntington, W. Va.. ..... 
Catlettsburg, 
Portsmouth, Ohio ......... 
Cincinnati, 


Madison, Ind.............. 
Louisv ille, 


Evansvil le, Ina 


Muskingum River. 


Zanesville, Ohio........... 


Scioto River. 


Columbus, Ohio............ 


Miami River. 
Dayton, Ohio... ........... 
Wabash River. 
Mount Carmel, Ill......... 
Licking "River. 
Falmouth, Ky.............. 
rentuc ky River. 
Frankfort, Ky. ............ 
Clinch River. 

Holston River. 


Rogersville, Tenn.......... 


French Broad River. 
Leadvale, Tenn............ 
Tennessee River. 


Knoxville, Tenn........... 


Kingston, 


Chattanooga, Tenn......... 


mouth of 


river. 
on gage, 


- 
= 
g 
= 
= 
~ 


| Danger line 


vl Dam, Pa..... 
Wheeling, W. Va.......... 
Parkersburg, W. Va....... 
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TABLE VII.— Heights of rivers referred to zeros of gages, October, 1902. 


at 
Highest water. Lowest water. (is 
Date. Height.| Date. ss 
| 
4 Feet. | Feet.| Feet.| Tennessee River.—Cont’d. | Miles. Feet 
30, 31 1.7 | 20,21 Bridgeport, Ala............ 402 
.3 30, 31 0.7 | 2 Florence, Ala.............. 255 16 
2 1-3, 31 1,8 | 17,22-24 2.0)| 0.4] Riverton, Ala.............. 225 25 
8 2,3 1.4| (20-27 04! Johnsonville, Tenn........ 9% 24 
7 2 2.0 | 23,24 2.3) 0.7) Cumberland River. 
1 1.1 | 15,14,17 4 516 50 
2,18-21 2.4 24, 29-31 2.7) Carthage, Tenn............ 305 40 
1 19, 20 3.1 | 25,30, 31 3.5 1.0 |, Nashville, Tenn...........| 189 40 
| 2.0 31 ze) 23 Clarksville, Tenn. 126 | 42 
23,24 | 4.9 | 31 | 7.4| 5.3 Wichita, Kans............. 832 10 
4 26 8.6 3110.5 3.8) Webbers Falls, Ind. T...... 465 23 
11.6 3116.8) Fort Smith, Ark........... 403 | 22 
.0 10 | 9.4 31 | 13.4 7.6 || Dardanelle, Ark........... 256; 21 
12) 10.8 1|144| 6.4 || Little Rock, Ark........... | 176) 2 
2.8 4,0 O44 1| 97) 8&4] White River. 
| 6.9 1 14.6 11.7 Newport, 150 | 26 
3 7 | 6.8 1) 15.9 | 13.5 | Yazoo River. 
3 ; 17 6.0 1 | 12.6 | 10.3 || Yazoo City, Miss,.......... 80) 2 
8,19 4.8 3 | 12.7)12.4 Red River. 
| 23 | 3.7 2; 49] Arthur City, Tex........... | 638) 27 
515 | 28 
2,3/ 30,31 | 0.4] 1.0|| Shreveport, La.............| 327] 29 
| Alexandria, La. ...........| 118 33 
1-3; —1.9 27-31 14, Ouachita River. | 
.5 1,2 0.1 | 21-23 | 03] 0.4 Camden, Ark 
8 18-31} 3.6} a7) 0.25 Atchafalaya River. 
0 30, 31 | 0.5 | 1| 09] 0.5 || Melville, La............... 100; 31 
17 0.4| 15,16| 0.6| 0.5 || Binghamton, N.Y.........| 306| 16 
31 1.3 | 24-28 | 1.4] 0.2 || Towanda, Pa............... | 262 16 
1 5.6 (26-28,30,31) 5.8 |) 0.5 | Wilkesbarre, | 183 17 
1| 31 | 6.0) Harrisburg, 69 | 17 
16 1.8 | 31) 2.7 | 2.4 | West Branch Susquehanna. 
7 ig 31 | 10.9 7.2 || Lock Haven, Pa............ 65 12 
| &2 at) 11.7 6.3 || Williamsport, Pa........... 39 | 20 
2 7.4 31 12.1 8.9 || Juniata River. 
| Huntingdon, Pa........... 90; 24 
3 /9-11,16,17) 12.1 | 1/136) 22] Potomac River. 
| Cumberland, Md.f......... 290 8 
7,12 0.5 | 3,30,31 | 1.1 1.5 || Harpers Ferry, W. Va.....| 172 18 
2) 1,2] 54 James River. 
| Lynchburg, Va............ 260 18 
9,15 07] 1.3 || Richmond, Va............. 111 12 
16 0.4 1] 1.3] Roanoke River. 
8,9 0.7 1.6| 1.7|| Weldon, N.C..............| 129] 30 
Cape Fear: River. 
14 —1,2 | 25-27 |—0.2 | 4.2 || Fayetteville, N. C......... | 112 38 
12 1.0 911/ 1.6] 41]! Edisto River. 
12,13 6.5) 26-30) 7.5) 3.3) Edisto,S.C........ | % 6 
13 5.9 | 29; 7.1 bw: River. 
eraw, S.C... 2 
2!) 09) 3,4/ 22) Black River. 
| Kingstree, 8. C ............ 52 12 
1-31 0.5 | 1-31 Lynch Creek. 
| | Effingham, 8. C............ | 85 12 
12-14,17,18} 2.5 | 1-5 | 32] 1.0 Santee River. 
St. Stephens, S. C.......... | 97 12 
8 5.2 | 9| 2.0 Congaree River. 
| Columbia, 8. C............. 15 
| 12 —1.8 | 31 5&3 Wateree River. 
7 1.1 | 5-27) 1.4) 1.4 Waccamaw River. 
Conway, 8.C..............., @| 7 
2 1.6 11,27; 26] 2.9 Savannah River. | 
| | Calhoun Falls, 8. C........ | B47 15 
13 3.7 | 16| Augusta, Ga............... | 268 32 
13 2.7 43) 65 Broad River. 
4) 29 30,31 5.0 | 7.6 || Carlton, Ga................ | go! 
15 2.7 | 5.9] 7.1 Flint River. 
16 2.3 2,3,31 | 4.1] 6.8 Albany, Ga................ 80 20 
17 4.5 1|] 7.0) 7.7 Chattahoochee River. 
17 1,8 5.2 9.7 Westpoint, Ga. 20 
17 3.0 | 65] 8&7 Ocmulgee River. 
19 440 1 125 18 
20 4.00 1,2] 7.1] 6.4 ‘Oconee River. | 
24 2.4 | 2) 48) 50 Coosa River. 
12} 13.0) 1/17.0| 7.0 Gadsden, Ga............... | 144] 18 
| Alabama River. 
7 5.7 | 26,28-31 | 6.3) 1.9 Montgomery, Ala.......... 265 35 
6-8 2.1 31 29) 1.9 Tombigbee River. | 
| Columbus, Miss............ | 308] 88 
5 0.8 Demopolis, Ala............. | 155] 85 
Black Warrior River. } 
9,10 2.6 | 31| Tuscaloosa, Ala............ 9) 4 
Brazos River. 
2 0.2 2} | Kopperl, Tex .........-.... 869 21 
16-18 5.7 | GP 76 39 
: Red River of the North. 
28,30,31 | 0.8 | 0.8 || Moorhead, Minn........... | 418 | 26 
3 2.8 30,31) 39! 27 Columbia River. 
Umatilla, Oreg............. 270 25 
2,3 1.3 25 #1.6 0.8 | The Dalles, Oreg...... wtih’ 166 40 
Willamette River. 
Portland, Oreg... : 1? 15 
1 0.3 24-28) 1.7 | Sacramento River. 
2 1.0 30,31 | 1.5, 1.6 | Red Bluff, Cal.............. 28 
1,3 1.2 30,31 | 24° 2.7 | Sacramento, Cal............ 64 29 


*30 days only. +22 days only. [29 days only. 


Monthly 
range. 


Mean stage. 
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2 | 
. Highest water. Lowest water. 
: | Height. Date. Height. Date. 
Miles. | Fe Feet. Feet, | Feet. Feet. 
~ 1, 954 21 3 0.2 30,31) 1.1 1.9 
1, 884 7 2| —o2z 31/ 09) 19 
1,819 2| —1.2 &1 
1, 759 2,3 0.7 22 28 
1,699 | 
1, 609 1.5 31/23; 24 
1, 593 14 0.8 31/ 22!) 38 
1,562 Si 31/36, 51 
. 1,472 16| 2.6 | 31 5.0) 58 
402 30) 1.8 | 1.0 
, 402 1. 
1, 306 | 30,31) 45] 69 
1, 264 31| 5.6| 63 
1, 189 31/ 52] 7.6 
1, 003 31; 67) 8&2 
S45 
767 
| 635 
474 
108 
98 
Lamoure, N. Dak 
| 210 
2, 04 
2, 285 1 15.3 | 9.3 
1114) 29/ 1.6 27| 28!) 53 
734 | 30 | 4.6 27| 7.6 
669 | 2,31) 22 3.9 | 3.8 
Baa | 
| 199; 4 4.1 2 0.9) 26,27) 17) 3.2 
103 | 
4.7 28 3.0] 4,5,8-11| 1.7 
135 | | 
3.8 13 1.1 1,27; 20| 27 
| 59 15,16 | —0.8 28 | 26 
5] 
0.1 /1-4,23-31 | 05) 41 
177 | 1 6) --0.6 2/ 0.8] 126 i 
123 | 
73| 3 3 8 | 8.7 25,26 | 3.8 26.8 
19) | 
| 20-22 «2.3 | 1-6| 1.7 
2 40 | | | 
| 7} 1.6 26 | 42 17.7 
64 
| 221) 27) 1} 35| 1.6 
10 
7.0 | 27 | 5.4 
5B | | 
28 | 19, 26 | 14 | 8.7 
103] 
| 15,2 6 4.6) 25,26) 7.7 10.6 
- 95 | 
| 3.0) 1.1 | 305 21 | 1.9 
36 | 
| 27; 2.0) 2% 29) 20 
966 | 10.9 | 7 6.9 | 8&3) 40 
960 | | | 
875 | 29) 1 2.2 | 25-27 | 2.6 | 1.7 
785 | | 
703 az}. 1] 2) 1.4) 18 
660 
3.8 | as 25,26 | 2.5 1.9 
612 | 
| 499 5.6 | 2) 381 25,26) 4.0) 25 
367 | 2.9 | 6| —0.6 25,26) 35 
47 21 
1,073 | 4.2 
70 | 6.5 
6.1 
| 2.7 
| 1 11.1 
10.5 
| 30, 3 
2 
65| 5 
52): 
| a 
635 
556 
| 
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CLIMATOLOGY OF COSTA RICA. 
Communicated by H. Prrrrer, Director, Physico-Geographic Institute. 


TABLE 1.—Hourly observations at the Observatory, San Jose de Costa Rica, 
during October, 1902. 


Relative 
Pressure. Temperature. humidity. Rainfall. 
= = = = ol 
> 4 4 4 4 = 
6604+ 660-4 
Mm, | Mm. °C “  Mm.| Mm.) Hrs. 
2a. m 381) 292); 17.25 95 %o1 3.6) O50 
| 2.55 16.56) 16.86 v2 22) 1.00 
| $338) 267) 16.33) 16,80 9% | 24) 1.7) 017 
6a. m | &57) 3.01 16.28 16.55 % 1.6) 0.33 
&8) & 16.48 16,87 92 2.0 |...... 
| 446) 398) 20.95) 2.17) 72) M)...... 
| 441) 402) 24.64) 24.08) 6! 70 | 2.4!) O08 0. 67 
4.15 3.46 25.42 24.61 7; 27) 1.0 
243) 293 2.46) 242) 72) 98.0) 69) O50 
291) 234) 24.13) 23.85 69 74° 517.0) 117 
3 2. 58 1.98; 23.06, 22.81! 75 78 | 54.6 32.1) 4.58 
24 1.85 21.98 21.38 13.4 36.8 6.27 
2. 66 2.17 | 20.71 | 20.31 87 13.4 53.0) 9.24 
2.99 2. 48 19. 74 19, 52 8S 89 22.5 46.6 7.01 
3. 32 2.96; 19.17; 1890) 92 18.7 | 43.9 | 12.75 
3. 85 3. 56 18. 76 18. 56 92 93 | 22.1 22.6) 9.50 
OP 4.27 3.80 18. 48 | 18, 36 92 9% 10.7) 15.0) 6.66 
BOB. 445 4.04 18,14 18, 14 11.9) 
4.54 4.03 17,89 17,86 98 04) 133 
Mean ..............-, 668.70 | 663.17 19.77 19.58 87 
Minimum .......... 661.0 665.53 14.3 13.3 42 
Maximum .......... 665.9 666.12 28.2 2.3 «100 
RemMarks.—-At San Jose the barometer is 1,169 meters above sea level. Readings are 


corrected for gravity, temperature, and instrumental error. The hourly readings for 

ressure, and wet and dry bulb thermometers, are obtained by means of Richard register- 
las instruments, checked by direct observations every three hours from 7 a. m. to 10 p. m. 
The thermometers are 1.5 meters above ground and are corrected for instrumental errors. 
The total hourly rainfall is as given by Hottinger’s self-register, checked onceaday. Under 
maximum, the greatest hourly rainfall for the month is given. The standard rain gage is 
1.5 meters above ground. Since ea 1, 1902, observations at San Jose have been made 
on seventy-tifth meridian time, which is 0 hours, 36 minutes, 13.3 seconds in advance of 
San Jose local time. The normals for pressure, temperature, and relative humidity have 
been adjusted to this time; the normal for rainfall in Table | and the sunshine observa- 
tions and normal in Table 2 refer to local time. At Port Limon the hours of direct obser- 
vation are 8a. m., 2 and 8 p. m., San Jose local time; the barometer is 3.4 meters above sea 
level. The means for temperature and relative humidity in Table 4 are obtained from two- 
hourly readings given by a Richard self-registering thermometer. 


TABLE 2. 
Sunshine. Cloudiness, Temperature of the soil at depth of— 
Time, as az 
ES ET ES ET 015m. 030m, 060m. 1.20m. 3.00 m., 
6 
Hours. | Hours °C °C °C °C °c 
7. 57 6, 01 63 60; 21.39) 21.69) 22.26; 22,02 21.84 
24.75 | 20.99 |. 
10a.m ........ 229) 0.90) 66 65 | 21.68) 21.78 | 22.39) 22.15 
a.m......., MIs 18, 57 
Noon . 14. 08 
Ip. m 16, 28 11. 39 82 83 21. 99 22.42 | 22.08 
2p. m 13.99 10.86 ]........ pies 
Sp. m 8. 46 8. 35 TT sone cece sees 
4pm. 6.17 4.73 95 22.04 22.43 22.06 
5pm. 2.37!) 1.85 sone sees 
7pm 93 | 22.20) 22.07, 22.30) 22.00)........ 
65 22. 04 22. 05 22. 32 
Midnight 
Mean ....|...... 73 21.98 21.96 22.98 2205) 21.84 
| | 
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Ocroner, 1902 


TABLE 3.— Rainfall at stations in Costa Rica, October, 1902. 


Observed, 1902. Averages 
4 s 2 | 
|= | < 4 Zz < Zz 
Meters. Mm Mm. 
Sipurio (Talamanca) ................... 60 70 18 2 301 23 
ed 3 148 10 | 17 125 
Cariblanco (Sarapiqui) ................. 835 187 29 4 O44 27 
161 305 23 q 43 
Peralta ..... 332 361 22 4 315 2 
Juan Vifias...... 1,040 1 16 6 236 14 
1,100 186 18 1 205 25 
Paraiso 23 10 1 226 
46.00 1,160 679 26 13 837 26 
San Isidro Alajuela....................., 1,346 462 2 1 698 26 


TABLE 4.— Observations taken at Port Limon and Zent, October, 1902. 


Pressure. Temperature. 
o> 
Stations, 
Mini- Maxi- Mini- Maxi- 
mum. mum. Mean. mum. mum, Mean. 
Inches. Inches. Inches. © on or 
Temperature of soil at 
Rainfall. depth of — 
Stations ~ 
3 0.15 m. 0.30 m. 0.60 m. 
Hours. Mm. °c | on 
156.98 7 27.99 | 27.76 27. 57 


MEXICAN CLIMATOLOGICAL DATA. 


Ry Sefior Manvet Pastrana, Director of the Central Meteorologic-Magnetic 


Observatory. 


October, 1902. 


Prevailing diree- 


‘ 
= = = c= & = 2 
Feet. | Inch. | ° F.| °F. | °F. Inch. 
Guadalajara (Obs, del. 
Guanajuato ........... 6,640 23.67 84.2 44.4 64.5 58 054) ene 
Leon (Guanajuato) ... 5,906 24.27 79.0 42.4 63.3 70 0.70 | ese e 
25 | 29.82 | 89.6 | 73.0 | 82.2 
Mexico (Obs. Cent.) ... 7,472 23.03 75.0 41.9 59.2 64 1.14 mn. ne 
Mexico (FE. N. Agric. ). 7,442 23.01 76.3 3.0 62,1 now 
Monterey (Seminario). 1,626 28.19 97.7 53.6 73.6 
Morelia (Seminario) .. 6,401 23.93 77.0 45.0 64.0 7 3.11) sw 
Puebla (Col. d Est.)... 7,118 | 23.32) 79.2) 41.4 58.8 73 4.26) n 
6,070 24.14 80.2 45.5 63.0 62 0.78 | 
| 8,812 21.94 68.5 37.4 54.0 
015 | 22.55 74.8 39.2 | 57.9 Gi 
Zapotian .............| 5,078 | 25.04 82.9 50.0) 67.5 78 


*The monthly barometric means are reduced to the international standard of gravity. 


October, 1902. 


Chart I. Tracks of Centers of High Areas. 
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Chart V. Hydrographs for Seven 
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